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This is the way to get 
straight down to business 



Travelling ihe country is so often 
what business is all about. And the best 
way to get straight down to business is 
Inter-City. Inter-City lakes you from city* 
centre to city centre-fast. 

Taking a train makes even more 
BCIlse at this lime ol year when driving 
long distances is more than usually 
hazardous. And with Godfrey Davis Kail 
Drive at over 70 stations you can arrange 



to have a car waiting at your destination- 
Many Inter-City trains have full 
air-conditioning, with adjustable scats. 
You can spread out your papers on an 
expanse of desk, sit back and mull ovcra 
business idea or just relax and enjoy the 
journey. 

Inter-( "ity offers speed, style, safety 
and comfort. You'll enjoy doing business 
with us. 
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Middle East harassment 

Many of the problems of scientists in the Middle East- 
lack of funds, scarcity of equipment, poor quality of 
technical back-up, and so on — are well known. However, it 
is not widely appreciated that they live and work under 
continuous harassment and constant threat to their lives. 

The death sentence on the Iraqi atomic scientist, Dr 
Hussain Shahristani, reported in New Scientist last week, 
is just one example. Shahristani has since been reprieved 
but he remains in prison, awaiting some kind of show trial. 
Meanwhile, another atomic scientist, Dr M. D. Jaffer, head 
of the Experimental Physics Department of the Iraqi 
Atomic Energy Authority, has been missing for six weeks. 
Scientists coming out of Iraq report a state of terror as the 
General Security Organisation steps up its activities to 
purge the Iraqi science community of "reactionary and 
religious activities". 

Iraq is not the only Arab country to treat its scientists 
in this way. Throughout the Middle East science is 
suffocated by vicious bureaucratic harassment, political 
persecution and intimidation, and suppression of the 
inquiring spirit that is the essence of science. Presentation 
of scientific alternatives or plans that go against the 
dictates of the ruling elites, or criticism of government 
science policies, bring swift and harsh reprisals. 

Perhaps the most tragic sign that all is not well in the 
Middle East is the lot of Third World scientists working in 
the oil-rich Arab states. Mostly from Egypt, Pakistan, India 
and Korea, they have a third-class status (below nationals 
and Western expatriates). The humiliation and psycho- 
logical and physical suffering they are subjected to makes 
one wonder whether the rulers of Libya, Saudi Arabia and 
the Gulf Sheikdoms have ever heard of the UN Declaration 
of Human Bights, let alone the lofty ideals of Islam that 
they claim to profess. 

Scientists in the West have campaigned for the rights of 
their colleagues in the Soviet Union and Eastern Europe, 
but they seem to ignore far worse treatment of scientists 
in the Middle East. Western science consultants and 
advisers exercise, and have exercised for decades, consider- 
able influence on governments in the Middle East. So far, 
this influence has been used only to seU technology and 
grandiose plans. Is it too much to hope that the scientific 
community in the West could direct some of this influence 
toward securing a little freedom for scientists in the 
Middle East? Ziauddln Sardar 

Safe unions 

The sleeping giant is beginning to stir. Yesterday, the 
National Union of Agricultural and Allied Workers re- 
peated the Trades Union Congress's recent call for a ban 
on the pesticide 2,4,5-T. With a few scientists' help the 
union is gradually acquiring the scientific literacy it needs 
to protect its members against the "side-effects" of pesti- 
cides and other agricultural chemicals. This week, Clive 
Jenkins's Association of Scientific, Technical and Man- 
agerial Staffs (ASTMS) launches a concerted and planned 
attack on the problem of cancer-causing chemicals in the 
workplace. With the assistance of a few scientists, the 
union has developed a strategy for controlling carcinogens. 
This strategy demonstrates an unusually adept handling 
of the complex relationships between science and public 
policy. ASTMS will call for managements to spare no 
expense in eliminating carcinogens from the workplace and 
will call on its members to negotiate "no carcinogens" 
agreements. 



Having taken up the issue of 2,4,5-T, the TUC is poised 
to turn its attention to the hazards of radiation. Indeed, 
the TUC has already expressed some reservations about 
current safety standards protecting workers against the 
cancers that radiation causes. Whether the TUC supports 
or opposes the expansion of Britain's nuclear power pro- 
gramme, it is certain to push for stricter safety standards. 
However, the science behind these safety standards is 
contentious and confused. The TUC needs — and to some 
extent is receiving — aid from some scientists in assessing 
the evidence in this crucial debate. Trade unionists are 
beginning to attend conferences on radiation safety, and 
to organise their own meetings. The TUC itself would do 
well to consider the idea of organising its own conference 
on the hazards of radiation. 

All this activity — after years of comparative neglect — 
is hardly surprising. The hazards created by post-war tech- 
nologies are coming home to roost. The 1974 Health and 
Safety at Work Act, and particularly the creation of trade 
union safety representatives under that act, has helped to 
jerk the unions into action. Crucially, some of the scientists 
studying hazards are beginning the slow descent from their 
ivory towers; and are finding that their science is enriched 
in the process. When confronted with the sharp realities 
of a union trying to define a policy toward the hazards they 
have been studying, scientists suddenly discover new pers- 
pectives and. in particular, realise the limitations of their 
science. Lawrence McGfnty 

Heartless questions 

What is the DHSS doing, agreeing to pay for heart trans- 
plants? With one exception— a team at Stanford Univer- 
sity in California — almost every surgeon in the world who 
has tried this operation has willingly abandoned it as 
impractical. No doubt, given the same 20 years to practise, 
British surgeons could be just as good at heart transplants 
as the ones at Stanford where surgeons are now saving 
25 lives a year, at a total cost of $1 million, with the 
operation. 

As many as 30 people a year in Britain might be eligible 
for heart transplants. Why is it that no one is willing to 
talk of letting those 30 die this year, when they would have 
two years ago, before British surgeons decided to give 
transplants another try? Could this have anything to do 
with publicity? All the people who die on waiting lists, or 
while waiting for an ambulance, or because of staff short- 
ages^ — you rarely see front-page photos and two-inch head* 
lines about them, even though they outnumber candidates 
for heart transplants. There will never be enough money 
to save everyone medical science knows how to save. Has 
the DHSS thought about trying to save the most people for 
its money? 

"The money" is, conservatively, £25 000 for each opera- 
tion and £15 000 for the first year after surgery. Money 
spent on heart transplants will come out of something else 
in the long run, but we will never know what. We can only 
speculate what will suffer; probably research that is already 
difficult to justify to the public, say bioengincering toward 
a left-ventricle assist device (not the sort of thing head- 
lines are made of) or research into the causes of heart 
disease in the population. Perhaps an anti-smoking cam- 
paign. Do we dare mention that the same DHSS is already 
planning to close London hospitals for lack of money? 

It seems a pity that the DHSS cannot wait a few years 
for the Americans to ascertain— at their expense— whether 
heart transplants are the solution of the future for failing 
hearts. Lob Wlngereon 
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Third World still hooked on Western drugs 



The marketing of inappropriate and 
potentially toxic drugs in the Third 
World continues, despite much publicity 
about the hazards of the practice. The 
latest story comes from Moiambique and 
concerns Cibalgin, a Swiss-made anal- 
gesic frequently taken here for head- 
aches. It was sold over the counter 
throughout Mozambique. The drug may 
kill— indirectly— by reducing the victim's 
resistance to other infections. 

The story of Gail C illustrates the 
dangers of mixing two kinds of medi- 
cine— the basic health-care system the 
Mozambican government is building and 
the "take-our-pill" approach the free 
enterprise health industry promotes. De- 
Spite the strenuous efforts of the 
government to encourage prevention 
rather than cure, the country is still 
saddled with a desperately inadequate 
health system, left behind by the depart- 
ing Portuguese rulers. 

Gail C— a Briton in Beira— began to 
suffer headaches. Like many people in 
Betra, where she was working, she went 
to a local pharmacy for advice, rather 
than take time off work for a "consulta" 
with a doctor at the local health centre. 
The pharmacist had just the thing, 
Cibalgin. She bought a packet of 20 and 
started taking them according to instruc- 
tions. 

Gail's headache did not get better. 
When, after a week, she developed a 
sore throat and fever, she took a large 
dose of chloroquine, the reflex response 
of health workers and lay people alike 
in malaria' ridden Beira to headaches, 
fever and even diarrhoea. Her condition 
grew rapidly worse and a course of anti- 
biotics did not help. She was plagued 
by cold sores. Two weeks after first 
visiting the pharmacy, she was running 
a temperature of over 40°C, her face 
had swollen beyond recognition and her 
gums were turning black. Infections de- 
veloped along the veins of her arms and 
she was too weak to stand. Two days 
later she was admitted to hospital after 
a test showed that the number of white 
cells in her blood was a fifth the "nor- 
mal" level. 

Today Beira. Mozambique's second 
city, still enjoys a far better standard of 
health care than most of the country. 
But there are still only 25 doctors for 
a population of 300 000. And Beira has 
no laboratory facilities to diagnose any- 
thing more complicated than the simplest 
parasitic and bacterial diseases. For 
example, there was no means of dis- 
covering whether a virus caused Gall's 
agranulocytosis — the pathological de- 
pression of her white blood cell count. 

So serious was Gail's condition that 
she was flown to Johannesburg with a 
minimum of contacts and isolated in the 
fever hospital. There she came under 
the care of a team from the National 
Institute of Virology, which included 
international authorities on the exotic 
arboviruses, such as Lassa fever or Mar- 



Karl Hammond, Moiambique 

burg disease, which could not be ruled 
out as a cause of Gail's illness. 

By now, Gail's condition was critical. 
The infection which started in her mouth 
had erupted all over her body and doc- 
tors found abscesses on her lungs too. 
The flesh of her lips and gums fell away, 
quite diseased, as was part of the ex- 
posed jawbone. The Johannesburg team 
ran a battery of tests, but it failed to 
find any viral explanation of Gail's con- 
dition and succeeded only in diagnosing 
the unusual bacteria responsible for the 
secondary infections. 

Having eliminated a viral cause for 
the dramatic reduction in Gail's white 
cell count, the team next asked what 
drugs she had taken. She mentioned 
Cibalgin. There was no need to look any 
further. The active ingredient of Cibal- 
gin, amidopyrine, was first shown to 



Observer 




•'We try to conform with local 
legislation, Signorina Borgia." 



cause agranulocytosis 58 years ago. And 
it is this fall in white blood cells that 
left Gail vulnerable to potentially fatal 
secondary infections. 

Amidopyrine is a textbook example of 
a disease-causing drug. Authorities say: 
"amidopyrine carries too big a risk of 
agranulocytosis to be useful as a mild 
analgesic" (Drag Induced Disease*. Ex- 
ccrpta Medica Foundation, vol 3, p 316). 
Dr N. C. Hugh-Jones says in his Lecture 
Notes on Hematology: "The first drug to 
be incriminated [in agranulocytosis] was 
amidopyrine, and although the com- 
pound is no longer prescribed ii is still 
available in some proprietary prepara- 
tions in certain parts of the world". The 
package of Cibalgin that Gail bought 
was labelled for sale in countries such 
as Nicaragua, El Salvador and the 
Netherlands Antilles. 

In the developed world, drug authori- 



ties placed amidopyrine under prescrip- 
tion control in the United States as early 
as 1938, and banned it entirely in Aus- 
tralia in 1964. Besearch in animals 
showed that the interaction of amidopy- 
rine and nitrites in the stomach may 
produce a carcinogenic substance, di- 
methyl nitrosam in > Consequently, amido- 
pyrine was withdrawn from all anal- 
gesic and antipyretic preparations in 
West Germany, Japan and Switzerland. 
Amidopyrine was recently withdrawn 
from sale in Sweden and Britain. 

Despite the well-documented risks of 
amidopyrine, a representative of Ciba, 
one of Switzerland's three largest phar- 
maceutical companies, was still promoting 
Cibalgin actively in Mozambique in the 
past year or two. Only weeks after Gail 
had been evacuated from Mozambique, a 
Ciba salesman arrived in the Central 
Hospital of the capital Maputo to distri- 
bute free samples. He pooh-poohed 
queries about the drug's side-effects, say- 
ing they were greatly exaggerated. 

Ciba's marketing of the drug con- 
forms, it must be said, to the letter of 
the law of Mozambique, which awaits 
complete revision. Just how closely Ciba 
follows the letter of the law rather than 
the spirit is shown by its reply to a letter 
informing it of the side-effects of 
Cibalgin which had been noted in Gall's 
case. "We thank you for your interest in 
our product." the Swiss head office re- 
plied. 

Gail was lucky. Back in Britain, she is 
recovering well. Her only problem Is 
that the mouth infection so weakened her 
jawbone that she may have to wait years 
until it Is strong enough to enable doc- 
tors to carry out oral surgery to repair 
the damage. 

The import and sale of Cibalgin and 
other dangerous drugs in Mozambique 
will, in time, be ended as the country de- 
velops and implements its health policy. 
Cibalgin is not on the list of essential 
drugs set out by the World Health Organi- 
sation, which will in future govern the 
purchases of MEDIMOC, the state phar- 
maceutical organisation. 

The private pharmacies still handle 
a large proportion of drug sales. But 
the state will probably take them over, 
which should permit greater control over 
the products they sell. 

A Ciba spokesman said that the com- 
pany no longer manufactures any pre- 
paration containing amidopyrine, prefer- 
ring instead a new ingredient, propy- 
phenazone. Moreover, he claimed that 
Ciba passed information on this new 
ingredient to Mozambique in 1978. If the 
old formulation is still being sold, he 
said that the long lines of communica- 
tion between Ciba and its salesmen in the 
Third World explains the lag. But. ac- 
cording to drug experts, there is little 
documented evidence to show that propy- 
phenazone is any safer (or more danger- 
ous) than amidopyrine with regard to 
agranulocytosis. CI 
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Road traffic computer jams up 

Mick Hamer 



The Department of Transport has spent 
over CT million on a computer model — 
the Regional Highway Traffic Model — 
thai has proved to be unusable. The 
latest, unpublished, report from the Ad- 
visory Committee on Trunk Road Assess- 
ment (the Leitch committee) is believed 
to condemn the model as useless. 

The Department of Transport (DTp) 
justifies building new roads by forecast- 
ing the amount of traffic that will use 
them. But in the early 1970s, as new 
road building became increasingly con- 
troversial, the DTp was severely em- 
barrassed at a series of public inquiries 
into new roads when objectors success- 
fully challenged its traffic forecasts. 

The road builders' answer was to cen- 
tralise their traffic forecasting. Thus 
was the Regional Highway Traffic Model 
(RHTM) conceived. The DTp (advised 
by independent consultants) designed the 
RHTM to be a national traffic model 
that could forecast traffic flows on any 
hypothetical network of roads for any 
year in the future. This last aspect is 
particularly important because the DTp 
justifies roads on the basis of the traffic 
It expects them to carry 15 years after 
being opened. 

However, on its trial run the RHTM 
proved an abysmal failure. To validate 
the model, the DTp asked it to "fore- 
cast" traffic flows on existing trunk 
roads. Despite engineers spending more 
than two years making adjustments to 



the model, its "forecasts" for existing 
roads can still be wrong by a factor of 
two. It is believed that the Leitch com- 
mittee has now told Transport Minister 
Norman Fowler that the RHTM is un- 
reliable. 

The RHTM is based on the gravity 
model, which is founded on an analogy 
to Newton's law of gravitational attrac- 
tion. In its simplest form, the gravity 
model assumes that the frequency of 
trips between two centres of population 
is directly proportional to the product 
of the two populations and inversely pro- 
portional to a function of the distance 
separating (he two centres. 

In the RHTM this relatively simple 
assumption is weighted down with con- 
siderable complications. The modellers 
divided England into some 3500 zones 
and took into account demographic 
characteristics and patterns of land-use 
In each tone. Subsidiary models to RHTM - 
relate population, employment and land , 
use to the rate of trips generated. The 
main growth factor In RHTM is the ex- 
pected increase in car ownership. In the 
final stages, RHTM assigns traffic flows 
to a particular road network. 

It Is relatively easy to change the fac- 
tors in simpler models, with only a few 
doien tones, to produce a reasonable 
reflection of known traffic flows. But 
with 3500 zones in the RHTM, this 
proved impossibly complex. 

Announcing the RHTM in 1975, Dr 




John Gilbert, then Minister of Transport, 
said chat the project would require 
"mounting a series of roadside and home 
interviews on a scale never previously 
attempted". These surveys accounted for 
much of ihe project's £7 million price 
tag. But the Leitch committee's report 
concludes that the mass of statistics 
these interviews generated— which is 
now four years out of date— is only of 
limited use. □ 



Physics centre for Third World threatened 

Zladdun Sardar 



The much-acclaimed International Centre 
for Theoretical Physics In Trieste Is 
facing an acute financial crisis. Accord- 
ing to the centre's founder-director, Nobel 
laureate Abdus Sahtm. without an im- 
mediate injection of funds. It may "sink". 
For over a year now, Sal am has been 
sending desperate "SOS messages" to 
governments and funding bodies — with- 
out much luck 

Cash shortages have forced the centre 
to reduce Its staff to a part-time director, 
a few secretaries and a handful of con- 
sultants. And future prospects for the 
centre's main activity— financing visits 
from Third World physicists — look 
gloomy. 

Many of the centre's financial prob- 
lems are a result of world recession and 
inflation. In its first year, 1964. the centre 
played host to ISO visitors and a budget 
of $326000 was adequate. But in 1979, 
1200 scientists, 600 from developing 
countries, visited the centre for roughly 
two months each. A budget of $1*8 mil- 
lion Is now not enough to sustain the 
activities that have developed at the 
centre over the past 15 years. 

Funds for the centre come from the 
International Atomic Energy Agency 
($750 000 a year) and the Italian govern- 
ment ($700000 a year). UNESCO gives 
$300 000 a year and the Swedish govern- 



ment donates some $60000 a year to- 
ward the centre's running costs. 

Salam is looking for another $2 million 
to maintain the quality and spread of 
activities of the centre. SaUm's main 
hope is for a grant from the Interim 
Fund for Science and Technology for 
Development (IFSTD), which the UN is 
to set up after its Conference on Science 
and Technology for Development last 
year in Vienna. The pledging conference 
for IFSTD will take place at the UN in 
New York on 28 March. Salam hopes 
that his SOS messages to the UN De- 
velopment Programme, which will ad- 
minister the new fund, will bear fruit. 

The Italian government is Salam's 
second hope. The Italian contribution to 
IFSTD will probably be $4 million. Salam 
hopes to persuade tiie Italians to give 
half of this direct! y to his centre to 
strengthen its research on energy. 

Ironically, the financial problems of 
the Trieste centre come at a time when 
several other international centres of ex- 
cellence are being planned on the Trieste 
model. Indeed, Salam himself has helped 
to found a number of these centres in 
the past few years. The International 
Centre for Mathematics in Udine, in 
northern Italy, has been operating for 
five years and is a direct result of his 
efforts. Recently, he has also been in- 



volved in setting up the International 
Centre for Pure and Applied Mathema- 
tics in Nice and the International Centre 
for Physics in Mexico City, which opened 
on 22 February. 

Salam bos generated considerable in- 
terest in the Idea of international centres 
In Latin America. Four International 
centres in Latin America are on the 
drawing board: a centre studying alter- 
native energy sources in Brazil; one for 
mineral technology in Peru; one special- 
ising in solar energy in Colombia and 
one for postgraduate sciences In 
Veneruela. Peru is also planning a centre 
in Cusco for Third World scientists to 
carry out advanced studies. 

The centre for postgraduate sciences 
in Venezuela, which will, in effect, be 
an international university with students 
from the Third World, seems almost cer- 
tain to be set up soon. Venezuela has 
generated considerable enthusiasm 
among OPEC countries for the idea and 
President Hen-era of Venezuela, an In- 
fluential voice among the oil-producing 
nations, was in Vienna earlier this week 
trying to persuade OPEC to back the 
centre. 

"It is ironic," notes Salam. "that while 
Ihe concept of International centres of 
excellence to promote the development of 
science in the Third World is spreading 
and many new centres are about to got 
off the ground, the original model may 
actually sink for lack of funds." □ 
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Is the Finniston report being shelved? 

John SUitMll 



The major recommendation of Sir Monty 
Finnlston's committee of inquiry into en- 
gineering looks like being shelved. Toe 
main conclusion of Finnlston's commit- 
tee, after almost two years investigating 
the engineering profession, is that the 
government should set up an Engineering 
Authority to register engineers, to speak 
on their behalf and to inject an "en- 
gineering dimension" into British in- 
dustry. 

But the engineering establishment is 
against the new authority. Supporters of 
Finnlston's recommendations feel that 
this opposition has struck a sympathetic 
chord among (he Department of Industry 
civil servants who will advise the Secre- 
tary of State for Industry, Sir Keith 
Joseph, on the implementation of Finnl- 
ston's report, which was published six 
months ago. 

Finniston himself believes that it Is 
by no means certain thai the government 
will decide to create the new authority. 
He says that most engineers and indus- 
trialists would like to see an authority 
set up. but so far only those who oppose 
the idea have made their voices heard. 
The Department of Industry (Dol) is col- 
lecting opinions about Finnlston's report 
until I April. Unless the department re- 
ceives a resounding "yes" to the idea of 
an Engineering Authority by then. Fin- 
niston believes it is unlikely to press 
ahead with the legislation needed to set 
up the new body. 

SRC to change 
its name? 

The Sdence Research Council Intends to 
make a strong bid to become the mam 
body directing research and education in 
engineering In Britain— whether or not 
the government implements the recom- 
mendation* of the FfnnlstoD committee 
of Inquiry Into engineering. The SRC 
may even change its name — perhaps to 
the Sdence and Engineering Research 
Council— to reflect this new emphasis. 
And this week Sir Geoffrey Allen, chair- 
man of SRC, told New Scientist that the 
council would expect more money from 
the government, perhaps as much as 
CIS million a year, If it is to expand Us 
Influence on engineering research. 

ADen ws an oipanrian of SRC'« 
Interests In engineering as a natural ex- 
tension of its current efforts to forge 
links between Industry and university 
research. The SRC already has special 
directorates for marine technology and 
polymer engineering and supports the 
"teaching company" scheme. In which 
postgraduate students divide their time 
between university and Industry. Ill 
CASE (Cooperative Awards In Sdence 
and Engineering) scheme also tries to 
give students industrial experience. 
More recently, the SRC has backed— to 
the tune of CI million — 24 projects In- 
volving Industry/utUvcndty collaboration 
at a more senior level. □ 



i uch- criticised Counsel of En- 



The 

gineering Institutions (CEI)— which th« 
new authority would replace — has mar- 
shalled the most vehement opposition to 
the Finniston report. Recently, it circu- 
lated a private memo to its member en- 
gineering institutions calling for them to 
present a consensus view to the Dol. 
The CF.I says that Implementing Fin- 
nlston's recommendations would mean 
unnecessary and damaging upheaval. It 
claims that an authority appointed by 
the government would take the regula- 
tion of the engineering profession out 
of engineers' hands and that the new 
authority would be yet another, expen- 
sive quango. 

The CEI wants three separate bodies 
Instead of the single engineering 
authority Finniston proposes. One would 
be a more powerful version of the exist- 
ing Engineering Registration Board with 
the blessing of a royal charter. It would 
have a governing board of nominees 
from the engineering institutions, em- 
ployers, unions and the universities, sit- 
ting with three representatives elected 
by engineers themselves. It would form- 



ally register engineers as it does now. 

A second body, which the CEI calls 
Body X. the Association of British En- 
gineers or the Sodety of Engineers, 
would speak on behalf of all engineers 
— and, by the CEI's own admission, 
"more effectively than [the CEI has] in 
the past". Yet another organisation- 
Body Z — would be, in Finniston's words, 
"the engine of change" needed to jolt 
British industry into anion. 

Supporters of Finniston's proposals 
fear that their most powerful and dan- 
gerous opponents are the civil servants in 
the Department of Industry who have 
traditional links with the group of in- 
stitutions concerned with construction — 
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Walker lets dairy farmers off the hook 

Nick Davidson 

Four thousand dairy farmers in England 
and Wales breathed a huge sigh of relief 
last week when Peter Walker. Minister 
of Agriculture, Fisheries and Food, 
announced that he would not ban the 
public sale of untreated milk. His ded- 
sion is the successful culmination of a 
sustained campaign by the National 
Farmers' Union (NFU). but may be a | 
more uncertain victory for milk j 
drinkers. For untreated milk may not 2 
be as lull of natural goodness as the a 
dairy industry's advertising suggests. 

Five years ago, the Labour govern- 
ment announced plans to ban all sales 
of untreated milk to (he public The 
plans were supported by a large body 
of medical opinion, but ran into strong 
opposition from the NFU which argued 
that many farmers would go out of busi- 
ness If the government imposed a ban. 
The government agreed to put oil the 
day of reckoning until 1963. 

Last year the new Conservative 
government re-opened the issue. It la 
now dear thai Walker has accepted a 
large part of the farmers' case. Although 
he has banned the sale of untreated 
milk to shops, canteens and so on after 
1985, individuals will still be able to buy 
It. George Younger, the Secretary of 
State for Scotland, has, however, dedded 
to discourage the sales of untreated 
milk in Scotland after 1983. 

The medical arguments for treating — 
pasteurising — milk are pretty clear-cut. 
Untreated milk spreads several diseases 
and infectious agents such as TB, brucel- 
losis and Salmonella. More rarely, it can 
also spread other diseases and infectious 
agents such as Q-fever, Campylobacter, 



The NFU argues that the 3 per cent of 
untreated milk sold in Britain represents 
a negligible threat to public health. "It 
Is an unfortunate but practical fact of 
life that eating virtually any food stuff 
carries with it some risk of infection," 
it says. The NFU also points out that 
rigorous farm hygiene has eliminated 
fresh milk as a cause of Some of the 
more serious Infections, such as TB and 
brucellosis, and that the remaining 
diseases are relatively rare. Between 
1976 and 1978 there were 30 recorded 
Campylobacter infections and over 400 
cases of Salmonella poisoning traced to 
untreated milk (about 7 per cent of all 
recorded Salmonella cases). The other in- 
fections are rare, but records are prob- 
ably Inaccurate because the comparative 
rarity of the diseases means that they 
might be misdiagnosed. 

Pasteurisation has proved an effective 
and cheap way of making milk safe: it 
has reduced the toll of Infant deaths 
from TB directly attributed to milk from 
2500 a year to virtually nil. D 
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Can Britain cope with oil spills? 



The men who operated equipment to 
contain oil spilling from the capsized ship 
Tarpcobek off the Isle of Wight last 
summer were so disgusted by the 
way the government's representatives 
handled the incident that they had 
T-shirts printed carrying the message 
"Tragic Qrde Club". They were protest- 
ing about the decision by the regional 
"principal officer" of the Department of 
Trade's Marine Pollution Control Unit 
(MPCU) lo encircle the wreck with 
500 metres of booms to hold back the 
oil, against the advice of engineers from 
BP. the company that made the booms. 
No one was surprised when the oil re- 
peatedly broke through the cordon of 
booms. 

Europe turns its gaze 
to the stars 

Europe's next big space science project 
will be a satellite that measures accu- 
rately the positions and motions of 
100000 stars. The European Space 
Agency's Science Programme Committee 
chose the project from a number it coo- 
sidered at a meeting in Paris last week. 

The mission, which goes under the 
oamo of Hipparcos, will provide informa- 
tion that is "relevant to many funda- 
mental problems in astronomy and will 
lead to a better understanding of the 
Universe." says ESA. Using a telescope 
that can simultaneously view two areas 
of sky separated by large angles, the 
satellite will measure the angles be- 
tween thousands of pairs of stars over 
■ period of 2'i yean, after launch by 
ESA's Ariane rocket some lime in 1986. 

It will take a team of scientists another 
10 years to transform the data from the 
satellite into a catalogue of valuable in- 
formation on 100 000 stars. The data are 
vital for astronomers who want to deter- 
mine the distances and luminosities of 
stars, which in turn are important fac- 
tors in theories of the evolution of stars, 
our Galaxy and the Universe. 

Another project that ESA has not ruled 
out entirely is to send a probe to fly 
dose to Halley's comet during its return 
in 1988. The Science Programme Com- 
mittee has instructed the ESA Executive 
to continue studying the possibilities of 
such a mission, particularly exploring 
the possibilities or cooperation with the 
American space agency, NASA. A pre- 
vious scheme for a joint mission be- 
tween ESA and NASA, involving a 
fly-by of Halley's comet and a longer- 
term "rendezvous" with the comet 
Tempel-2, died earlier this year when 
President Carter presented NASA's bud- 
get request for 1981 to Congress. The 
budget made no provision for the solar 
electric propulsion system necessary for 
the rendeivous with Tempel-2. However, 
both agencies could still go ahead with 
a fly-by of Halley's comet as a part of 
the Hipparcos mission, although this 
would mean stretching the b'mescale of 
the 



last Friday, David Harper, managing 
director of Harrier Marine — a company 
that makes equipment for containing and 
cleaning up oil spills — bitterly attacked 
what he called the complacency of the 
MPCU and the reluctance of Its director. 
Rear Admiral Michael Stacey, to take ex- 
pert advice. Speaking on the last day of 
the Ocoanology International 80 confer- 
ence in Brighton, Harper said that the 
inappropriate use of booms to contain 
spills from the Tarpenbek and the 
Christos Bitas, which was holed off the 
Pembroke coast in October 1978, has 
mistakenly convinced the MPCU that 
booms are useless. But MPCUs present 
strategy — to spray oil that is threaten- 
ing beaches or wildlife sanctuaries but 
lo do nothing else— excludes other 
options such as using new techniques 
and more effective skimming equipment. 

For example, BP is trying out new 
methods of operating booms— such as 
allowing them to move with tidal cur- 
rents while using advanced skimmers to 
lift the oil within them into storage 
tankers. These methods, says Harper, 
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I effective than the 



present policy of "do nothing or spray". 

If Britain were faced with a spill 
such as the one now happening off the 
French coast (where the Tanio, carry- 
ing 26000 tonnes of very heavy fuel col, 
split in two last Friday) the MPCU 
would be powerless if it relied solely on 
spraying. This is because the dispersants 
MPCU holds in stock do not work on 
heavy fuel oil — as the Eleni V incident in 
the North Sea clearly demonstrated. But 
used properly, booms and skimmers 
could minimise the amount of oil that 
reached the shore. Harper says. 

Although the MPCU has been in 
existence for more than a year, ft has 
not given a lead to the handful of small 
companies that are building and develop 
ing equipment for controlling spills Har- 
per claims. His company and four others 
have set up a "flying squad" to fight 
spills. 

Captain John Walters of BP Petroleum 
Developments supported Harper's criti- 
cism of MPCU. Walters told New Scien- 
tist that, compared with equivalent 
organisations In the US. Sweden. Norway 
and France, the MPCU "looks pretty 
pitiful". Its operations, he said, are too 
ad hoc to be effective, □ 




A surcharge for short-term researchers 



Research grants to universities in Britain 
could carry a "surcharge" to help short- 
term researchers, if a scheme the 
Association of University Teachers 
(AUT) is currently negotiating is widely 
accepted. The AUT is trying to persuade 
a university, which it refuses to name 
until its negotiations are complete, to re- 
fuse research grants unless the grants 
Include a 20 per cent surcharge. The 
extra cash would go Into a fund to 
provide severance pay for short-term re- 
searchers in the university whose con- 
tracts come to an end. 

The university in question has agreed 
to the scheme in principle, but is with- 
holding final approval until the funding 
bodies it deals with have agreed to co- 
operate. Next week, the AUT will ask 
the research councils to consider adopt- 
ing the idea on a wider scale. 

The AUT has also approached the 
Department of Employment in a bid to 
prevent changes In the Employment Pro- 
tection Act which parliament is now 



considering. Currently the act prevents 
universities offering short-term contracts 
containing "waiver clauses" if the con- 
tracts are for less than two years. 
Waiver clauses remove an employee's 
right to redundancy payments and to 
appeal to an industrial tribunal against 
wrongful dismissal. The amendments 
parliament is now considering would re- 
duce the minimum term for a contract 
with waiver clauses to ooe year. 

Many short-term researchers object to 
the loss of rights that waiver clauses in- 
volve and any reduction in the minimum 
term of their contracts would make mat- 
ters worse for them. John Akker of the 
AUT says that Department of Employ- 
ment officials were surprised to find out 
that many short-term researchers effect- 
ively do die same job for long periods, 
even if they have several contracts, one 
after the other. He says that the depart- 
ment's attitude to the plight that short- 
term researchers find themselves in Is 
"sympathetic". O 




Farmers fire warning salvo 

Roger Milne 

Hie National Coal Board can expert little 
comfort from the inquiry uatil after the 
Easter break, now that the farmers, 
residents and parish councils from in and 
around the Vale of Belvoir hold the Boor. 
Last Thursday was day 61 of the pro- 
ceedings and it saw Peter Boydell. QC 
open the case for the Alliance— -the um- 
brella group of local objectors. There 
were plenty of Alliance supporters 
present to hear Boydell fire the first 
salvo, more a warning shot across the 
NCB'a bows at this stage than any con- 
certed bombardment. The Alliance's "big 
guns" come later. 

Not since the beginning of the inquiry 
has the assembly hall at Stoke Rochford 
been so packed. There has been a sudden 
rash of new badges worn sportingly in 



A new £200 million accelerator for par- 
ticle physics "should be built as soon as 
possible", according to deleg ates at the 
Committee of Coundl for CERN, the 
European Organisation for Nuclear Re- 
search. The new machine, in which 
physicists would collide beams of high- 
energy electrons and positrons, will bo 
the responsibility of a new director of 
CERN. Last week, CERN"s Committee of 
Council unanimously supported the 
appointment of Professor Herwfg Schop- 
per as director from 1 January, 1981. 
Schopper is currently director of DESY, 
(he German national accelerator labora- 
tory at Hamburg. 

Europe's new large electron-positron 
machine (LEP), proposed for CERiN's site 
at Geneva, would consist of an accelera- 
tor ring 30 kilometres in circumference 
in which oppositely directed beams of 
electrons and positrons would be stored, 
accelerated and collided. In the head-on 
collisions between the two beams, each 
of energy up to 90 glga electron volts 
(about 90 times the energy equivalent 
to the proton's mass), physicists hope to 
create particles called the W+. W- and 
Z°. These are the particles that theorists 
believe "carry" the weak nuclear force 
between interacting particles in processes 
such as the radioactive beta-decay of 
neutrons. 

These intermediate particles will 
appear only at the high energies in a 
machine such as LEP because they are 
too heavy to be produced in existing 
accelerators. The particles must be heavy 
to explain why the weak force is weak, 
acting only over distances comparable 
to the size of a nucleus (1Q~ 15 m) — you 
cannot throw heavy things very far. 

The proponents of LEP beh'evc that 
it can be financed from the existing 
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tweedy lapels proclaiming "I'll lie down 
with the Duke" — a reference to the Duke 
of Rutland's now famous threat to block 
the path of the first bulldozer to move 
into the Vale, should the NCB's Vale of 
Belvoir project go ahead. 

The Duke's family home, Belvoir 
Castle, is one of the tourist attractions 
that objectors believe will be adversely 
affected if mining comes. The castle re- 
ceives 65 000 visitors a year while the 
Vale clocks up some 250 000 tourists and 
day-trippers annually. An NCR offer to 
leave a pillar of coal totalling some 
1 750 000 million tonnes under the grade- 
one listed castle to prevent subsidence 
doesn't seem to have won the board 
fresh converts. 

Whether the N'CB should be taking 
heart from the fact the Alliance is ap- 
parently modifying lis opposition is a 
moot point, though. Boydell said the 
Alliance was not claiming that mining 
should never take place. Rather coal 
"should be won by methods which are 
compatible with the retention of the Vale 
in its rural and agricultural condition. 
Sir, it is as certain as anything can be 
in this uncertain world that there will 



CERN budget, to which the UK currently 
contributes nearly 16 per cent. However, 
CERN would have to shut down several 
existing facilities to "free" the money for 
LEP. 

Physicists working at CERN are 
generally pleased with the choice of the 
new director. At DESY, Schopper was the 
brains behind a world-boating accelera- 
tor called PETRA. This is a smaller ver- 
sion of LEP, taking beams of electrons 
and positrons to about 30 GeV each. 
PETRA has given European physicists a 
year's lead over their American col- 
leagues, who eagerly anticipate the start- 
up of a similar accelerator at Stanford* 
later this month. □ 



Whats in a name? 

As expected, the "scientific" part of the 
Hamburg Scientific Forum of the Con- 
ference on Security and Cooperation in 
Europe (CSCE) was a disappointment. 
Indeed, had it not been for the recent 
moves against dissident scientists in the 
USSR, the whole fortnight of the forum 
would have been an unremarkable event. 
As it was the treatment of Andrei Sak- 
harov in particular goaded the leaders 
of the Wesfs science establishment into 
action and, among others, the president 
of the Royal Society, Lord Todd, finally 
came out with a public statement of 
discontent at Soviet behaviour that some 
of his colleagues have expected for some 
time now. 

There was a half-hearted effort to per- 
suade the Western side of this East- 
West dialogue — the Hamburg meeting 
arose out of the Helsinki agreement on 
human rights — to boycott the forum. 
Thia move cam© to nothing, partly be- 
cause of fears that if nobody turned up 
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be technological advances of such a kind 
as to enable this coal to be won by 
methods which arc compatible with the 
retention of the Vale as a stretch of 
beautiful country and as productive 
farmland." 

Boydell told the inspector, Michael 
Mann QC that he should recommend 
against the NCB's £760 million scheme 
because "the refusal of the permissions 
sought here might itself act as a spur to 
the development of technological im- 
provements". And reciting' — though sadly 
not singing— from the 19th century 
popular ballad Clementine, Boydell went 
on to say that if the mining comes about 
"it would be the Vale of Belvoir which 
would be 'lost and gone for ever' and it 
would bo the Secretary of State who 
would be 'dreadful sorry' that he had 
brought it about". 

One of the brighter spots in a bleak 
week for the board was a statement from 
the Central Electricity Generating Board 
announcing its continuing support for 
the development of the north-east 
Leicestershire coalfield. □ 



from the West the USSR and its satel- 
lites would use the forum's imprimatur 
to put out an anodyne statement. As it 
turned out, there was a long battle at 
Hamburg to find a set of words that 
would convey Western discontent at the 
treatment of dissidents In East Europe 
without offending the Russians. In the 
end tho conference came up with 
"equitable opportunity", for "freedom". 

The conference report calls for im- 
provements in international cooperation 
in research and training and in exchange 
of information. This cooperation should 
be achieved "bilaterally and multi- 
laterally at the governmental and non- 
governmental levels through inter- 
governmental and other agreements, 
international programmes and coopera- 
tive projects, and by providing equitable 
opportunities for scientific research and 
for wider communication and travel 
necessary for professional purposes". One 
of Lord Todd's criticisms of the Soviet 
Union Is that it denies all but a few 
scientists freedom to visit the West □ 



A great LEP forward 
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continued 

Aiding the Third World's environment 



The US Agency fur International 
Development (AID) has failed to imple- 
ment properly its environmental policy, 
according to a report from the US 
Natural Resources Defense Council. The 
report generally commends AJD's pro- 
cedures for environmental Impact assess- 
ment lim after visiting aid missions in 
Mall, Liberia, Bolivia. Peru and Indo- 
nesia, the NR. DC concludes that AID 
has not got the technical stall to hack 
up its environmental policies. 

The report is one of a series examin- 
ing the environmental polices of six 
bilateral aid agencies in Canada, the 
Federal Republic of Germany, the 
Netherlands, Sweden, Britain and the 
United States. The International Insti- 
tute for Environmental and Develop- 
ment (HBD) is preparing the studies 
with money from AID. among other 
agencies. IIED asked NRDC to carry out 
the first study— of AID itself. 

In 1977 the US Congress gave AID its 
first mandate to add 'environmental and 
natural resources" to the list of develop- 
ment probfetDS AID tackles, although 
the agency had issued an environmental 
palicy statement promising to study the 
Impacts of its own projects as long ago 
as 1975 (in response to a lawsuit brought 
against the agency by environmental 
organisations). And in 1978 Congress 
COP ATtncd MP's obligation to consider 



Whatever saccharin does to rats, it does 
not after all appear to cause bladder 
cancer in humans, according to two 
separate studies published in (Fj US this 
week. Both reports compare past 
saccharin use among people known to 
have bladder cancer with that of similar 
people who are healthy — and the differ- 
ence is negligible. 

One study, by Dr Alan S. Morrison and 
his colleagues at the Harvard School of 
Public Health and reported in the New 
England Journal of Medicine (vol 502. 
p SM), involved 592 adults with cancer 
of the lower urinary tract and S36 con. 
trols. It showed that people who had 
taken saccharin regularly for as long as 
10 years had at most a 10 per cent 
greater risk of bladder cancer than non- 
users, and this risk did not appear to 
increase with heavier use of the artificial 
sweetener. 

The other report, published in Science 
(vol 207, p 1214), comes from epidemiolo- 
gists at the American Health Foundation 
in New York City. They found no In- 
crease whatever in the risk of bladder 
cancer among 367 users of saccharin 
compared with an equal number of non- 
users. In fact, they reversed their pre- 
vious report of Increased cancer risk 
among people who use saccharin. That 
result was an artefact, they now say. 
caused by differences in social class be- 
tween cancer patients and controls. 

But neither research team gives 
saccharin a totally clean bill of health. 



the environmental impact of its own pro- 
jects and to identify the major environ- 
mental problems in each aid -receiving 
country. Congress particularly stressed 
that AID should tackle the problem of 
deforestation and soil erosion as part of 
its programme for "agriculture, nutri- 
tion and rural development", which had 
$609 million to spend last year. 

AID is revising Its procedures for 
carrying out this mandate Currently, 
these consist of an initial environmental 
examination prepared at the same time 
as the short document proposing a new 
project idea sent in by the aid missions 
to Washington headquarters. Here, 
officials decide whether the likely en- 
vironmental impact of the project de- 
mands a full-wale environmental assess- 
ment. These must be completed before 
AID approves a project, often within as 
short a time as six weeks. 

The NRDC report notes that AID con- 
tracts out many of the environmental 
assessments to consultants with no ex- 
perience in tropical environments. "In 
some oases, site visits have been so brief 
as to hardly be worth the effort-" 

Bat the biggest fault with the pro- 
cedures is Chat they focus on the likely 
environmental haxards of the design 
stage of a project, and make little 
attempt to assess what might happen in 
the long term. The NRDC team points 



despite these findings. Saccharin may be 
like other carcinogens that cause bladder 
cancer after a lag of 40 or 50 years, the 
Harvard team notes, and "more con- 
sistently positive results" may appear. 

An editorial in the New England Jour- 
nal of Medicine accompanying the Har- 
vard study concludes that the use of 
saccharin by pregnant women and non- 
diabetic children "should be actively dis- 
couraged". Dr Ernest Wynder. president 
of the American Health Foundation and 
head of its saccharin study, agrees. "We 
cannot say anything about pregnant 
women or children, because we did not 
study them," be says. 

This is one reason why Dr Anthony 
B. 'Miller, who led an early study linking 
saccharin with cancer, thinks the 
sweetener should not be slipped into 
food without (he public's knowledge, 
which is what happens in Britain. Miller, 
who is British, prefers the legislation in 
Canada (where he now works at the 
National Cancer Institute). There, 
saccharin is available in tablet form 
from chemists but is not added lo manu- 
factured food. 

Miller feels saccharin probably is a 
carcinogen in high doses and in the 
presence of other cancer-causing agents. 
"The situation in the UK worries me 
greatly," he says. "There is a feeling 
that saccharin is perfectly safe for 
humans — and there are signs that it 
could become a widely distributed 
carcinogen." D 



out thai like most other aid agencies, 
AID is on organisation of planners and 
administrators, much more concerned 
with getting projects approved than 
with what happens later. 

The report spells out clearly that 
changes are needed at the top. AID'S 
leaders must decide to set aside enough 
money to hire technical people, perhaps 
retired engineers, who know how to 
recognise potential problems and then 
the agency must give them authority to 
remedy mistakes. AID should evaluate 
the environmental impact of projects 
after they are completed. The report 
calls for 14 more AID staff with environ- 
mental and natural resources experience, 
and for more training for other AID 
staff. Given that the current costs of pre- 
paring environmental reviews can be as 
much as $90 000 for a major irrigation 
project, the follow up is particularly im- 
portant. □ 

Farmworkers attack 
pesticide safety 

This week the farmworkers' union sub- 
mitted a dossier repeating its call for a 
ban on the pesticide 2,4.5-T to Peter 
Walker, Minister of Agriculture. Walker 
has agreed to pass the document to his 
Pesticides Advisory Committee (PAQ, 
which the union criticises severely for 
failing to take 2,4,5-T off the market. 

The National Union of Agricultural and 
Allied Workers (NUAAW) has collected 
several case histories of people suffering 
from diseases the union believes 2,4,5-T 
might have caused. Much of this evidence 
—such as a lady from Gwynned who had 
a miscarriage after eating blackberries 
from an area the Forestry Commission 
had sprayed with 2,4.5-T— is anecdotal. 
But this lack of scientific data is. In 
itself, a criticism of the way the govern- 
ment regulates pesticides: there is no 
system for monitoring their effects. 

The union does, however, point to con- 
siderable animal evidence (and to the 
results of some surveys of human health) 
in support of its contention that the 
dioxjn Contaminant in 2,4.5-T causes 
cancer, birth defects and miscarriages. It 
accuses the PAC of a "lack of scientific 
rigour" because of the conclusion of 
PACs latest review of 2,4,5-Ts safety 
— that the small amounts of dioxin in 
2,4,5-T are not dangerous "provided that 
the product is used as directed". The 
union points out that conditions in the 
field often make it impossible to use the 
product as directed. 

The NUAAW says it is "extremely con- 
cerned" about the Ministry of Agricul- 
ture, Fisheries and Food's system of 
controlling pesticides. It agrees with the 
criticism in the Royal Commission on 
Environmental Pollution's most recent 
report— namely that MAFF's promotion 
of agricultural productivity inevitably 
conflicts with its efforts to control pesti- 
cides. And the union points out that only 
academics and civil servants sit on PAC 
— the unions representing the people at 
risk have no voice, □ 



Two US studies weaken saccharin-cancer link 
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France in a fuel's paradise 



The French are finding thai reprocessing 
nuclear fuel U not as cosy as they once 
thought. Lust week, Cogeina, the Slate- 
owned French nuclear fuel company, 
admitted that its plant at La Hague is 
handling only half Hie amount of spent 
fuel from light water reactors that was 
planned originally. 

The section of the La Hague plant that 
reprocesses highly radioactive oxide fuel 
should take 400 tonnes of spent fuel a 
year. But unforeseen hitches will restrict 
the plant's capacity to 230 tonnes a year 
until 1983. The problems are minor but 
troublesome — Cogeina says there is no 
major defect in the plant's design. For 
example, Cogema finds it more difficult 
than expected to recover bits of sheared 
fuel containers that fall into pools stor- 
ing radioactive material. 

Cogema says its first priority is to 
reprocess stockpiles of spent fuel from 



France's gas-graphite reactors. Some of 
this fuel has been in storagr pools for 
years and its casing has deterioraied. 
Re processing the stockpiles, however, 
should be straightforward— -La Hague 
can handle BOO tonnes a year. 

The problems arise when the French 
reprocess fuel imported from Japan, 
West Germany, Belgium and Switzerland. 
Cogema reprocessed 69 tonnes of this 
high-activity oxide fuel in 1979 (as well 
as two tonnes of spent fuel from the 
French Phcntx fast breeder reactor). But 
it plans to reprocess more than 5000 
tonnes of imported spent fuel in the next 
decade, as well as 2000 tonnes of spent 
fuel from French light water reactors by 
1985- Cogema will have to expand its La 
Hague plant to take the fuel. In the 
meantime, the company will store the 
material in pools. One of these pools will 
be ready by 1981. ^ndreir Lloyd. Paris 
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Marmot misfortunes 

Big business and conservation seldom go 
hand In hand. But there arc exceptions 
and MacMillan Bloedel, a giant Canadian 
logging company, seems to be one. The 
company has offered to swop tt tract of 
land where the threatened Vancouver 
Island marmot lives for a similar plot of 
the same size or value provided by the 
provincial government of British 
Columbia. The company suggests that IM 
plot it offers to exchange should become 
an ecological reserve. 

The Vancouver Island marmot is 
unique because it is a species in itself, 
Marmata rancouverentu. There ore only 
50 to 100 marmots of this species left on 



Uranium down under 

The Australian government last week 
moved one step closer to committing 
itself to establishing a uranium enrich- 
ment plant. Trade and Resources Minister 
Doug Anthony, In presenting an 
Australian Uranium Advisory Council 
(UAC> report to parliament, used the 
occasion to express support for the idea 
of an enrichment plant 

The council does not, it seems, share 
some people's doubts that the Australian 
Atomic Energy Commission (AAEC) has 
the necessary technical skills and experi- 
ence to advise on — or take part in— the 
building of an enrichment plant But the 
OAC expressed no opinion about the 
economic viability of a plant to exploit 
Australia's huge deposits of uranium, the 
second biggest in the world. The AAEC 
is investigating the gas centrifuge tech- 
nique (or enrichment — the method the 
VAC favours. 

This preference for the gas centrifuge 
technique should encourage URENCO 
the uranium enrichment organisation 
run by Britain, West Germany and the 
Netherlands, but can hardly please 
French nuclear engineers who have 
tried to interest the Australians in their 
gaseous diffusion technology. 

Brian Lee, Canberra 
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marmot 



Vancouver Island. They live in small, 
isolated colonies that contain no more 
than a dozen animals. Because the 
colonics are so scattered, the marmots do 
not interbreed, weakening the species' 
ability to survive. Disease or lire could 
devastate a colony. 

The marmots live in windswept rocky 
outcrops in alpine meadows. Forests be- 
low used to protect the marmot against 
human interference. But logging opened 
up the timber and with the clearings 
came the rough roads that enticed 
hunters, hikers and skiers. Distressingly 
for marmots, the latter pack down the 
snow over the animals' burrows. 

Margaret Evons. Vancouver 
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there are certain little-known lows 
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that the quantity of refreshment provided 
is in inverse proportion to the news value 
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Schumacher centre 

Shirley Williams heads the list of 
luminaries sponsoring an appeal 
launched last week for CI million to set 
up a new Schumacher Centre for Tech- 
nology Choice. The sponsors hope the 
centre, in London, will spur development 
of small innovative enterprises in the 
depressed parts of Britain— in northern 
England, Scotland and in Wales. 

The Intermediate Technology Develop- 
ment Group < ITDG } is launching the 
appeal. ITDG was set up in 1965 by E. F. 
Schumacher, populariser of the idea of 
"appropriate" small-scale technology. The 
early focus of ITDG was on the Third 
World but in 1975, against the back- 
ground of unemployment in industrial- 
ised nations, Schumacher set up an 
appropriate technology unit for Britain. 
The new centre In London will include 
a special unit to work in closer associa- 
tion with existing local enterprise trusts 
and develop new ones, generally acting 
as broker giving credibility to small firms 
seeking finance to expand from all too 
S CTPtfC al institutions. 

ITDG expects that it will cost £500 000 
to buy and convert an old school or 
warehouse large enough to house an 
information unit services for local entre- 
preneurs — such as telex facilities — a 
canteen, office space and a "working 
community area". The centre would also 
provide a new home for the ITDG. The 
remaining £500 000 would be invested, 
and the interest would pay the salary of 
the small staff of the new centre con- 
sisting of director, secretary and In- 
formation officer. □ 



School computers 

Loodon could soon have a special educa- 
tion centre devoted solely to encouraging 
the use of computers in the capital's 
schools and colleges. The centre would be 
in a disused school building in Southwark, 
south Loodon, and would cost £300 000 a 
year to run. Its staff would travel round 
the city's schools, helping teachers to de- 
velop software and advising them bow 
to assimilate computer techniques into 
ordinary lessons on, say, mathematics or 
geography. 

Members of the Inner London Educa- 
tion Authority will discuss details of the 
plan shortly. According to Derek Ester- 
son, the authority's staff inspector with 
responsibility for computing: "There Is 



an essential need for such a facility. 
Schools cannot be expected to cope with- 
out it" About half the 175 secondary 
schools in inner London, and 17 of the 
40 or so further education colleges, al- 
ready have their own microcomputers. 
But, Esterson says, many of them lack 
the experience to use the machines pro- 
perly. 

Some of the money for the centre could 
come from the £9 million that the De- 
partment of Education and Science (DES) 
has made available to schools and col- 
leges over the next four years to help 
them to develop applications in micro- 
electronics. Originally, the DES planned 
to give £12-5 million over a five year 
period. D 
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Who are the computer criminals! 

If you look at the cases with care, you will find thai the common image of a computer criminal is 
not Justified by the facts 



Jay Becker The fashion, for journalists and 

is director of the criminologists, is to see all corn- 

National Center for puter criminals as geniuses. Donn 
Computer Crime Data Parker, in his book Crime by Com- 
m Los Angeles puter, reflects this when he writes: 

"Perpetrators are usually bright, 
eager, highly motivated, courageous, adventuresome, and 
qualified people wilting to accept a technical challenge. 
They have exactly the characteristics that make them 
highly desirable employees in data processing." F. W. 
Dennis, writing in Security World in September 1979, paints 
the same picture: "The common denominator in nearly all 
cases of computer fraud has been that the individual is 
very much like the mountain climber— he or she must beat 
the system because it is there." 

But is the picture accurate? Does it help us to prevent 
computer crime? Based on my analysis of many of the 
cases in the files of the National Center for Computer 
Crime Data, I must answer both questions with a resound- 
ing "No". 

Many computer criminals just aren't that clever. Their 
crimes arc not that technically sophisticated. And even if it 
were true, this view of computer crime wouldn't be very 
helpful. No test has been devised to separate computer 
geniuses who are prone to crime from law abiding compu- 
ter geniuses. Lacking this type of test, it wouldn't make 
much sense to ask a personnel director to screen out all 
geniuses lest they commit computer crime. 

As the criminal sees it 

Environment, not personality, seems the most useful 
factor in predicting computer crime and preventing it. The 
data suggest that certain "criminogenic environments" are 
present in most computer crimes. By criminogenic environ- 
ments I mean the computer system, as the criminal per- 
ceives it, immediately before he or she decides to commit 
a computer crime. For example, one type of computer 
criminal will see the computer environment as a cookie 
jar— the source of enough money to meet sudden needs. 
Another may see it as a playpen—simply a place to play 
computer games as long as he or she likes. These different 
perceptions, and the attitudes they reflect, will generally 
lead to very different types of computer crimes, and require 
different types of security to prevent them. 

In this article, I shall suggest seven views of the com- 
puter system which seem to summarise most of the cases 
that I have seen. 

• The playpen The American educational television net- 
work recently broadcast a one-hour show about computers 
as tools in the education of nine and ten year olds. About 
the only discordant note in this paean was one teacher's 
observation that her students kept erasing each other's 
names from computer sign-up lists, or destroying the sign- 
up lists altogether. The teacher tolerated this aberrant 
behaviour, apparently delighted that her students enjoyed 
playing at the computer. 

Older students have the same morality. Professor John 
Carroll found that 54 per cent of the students in two 
courses on advanced information systems at the University 
of Western Ontario had tried to obtain computer time 
without paying for it. The same percentage had tried to 
penetrate the computer's security system. 

These examples demonstrate the fact, obvious to anyone 
who has watched people play computer games, that simply 
using a computer can be intrinsically satisfying. They also 



suggest that the drive for this satisfaction can violate 
others' rights. When computer crime results from the * 
attempt to gain satisfaction from working with the com- 
puter, I categorise it as an example of the playpen percep- 
tion getting out of hand. Unfortunately, there is no stan- 
dard within the computer industry to define precisely when - 
the playing has got out of hand. Thus, if a student uses an 
hour of computer time without permission, one university , 
computer department considers it criminal theft of services 
and another views it as commendable ingenuity. , 

In addition to the unauthorised use of time (and often 
as a necessary prerequisite to it) attempts to compromise u 
computer security systems are common to those with a 
playpen point of view. An English group calling itself 
Crank boasts of expertise in "computer piracy and security " 
cracking". Members of Crank claim to have obtained files 
from universities and companies in England, including one ' 
whose security "has never been broken", all with the osten- 
sible purpose of making sure that computer security is - 
improved. But it would take only a small change in the 
motivation of Crank members to wind up with someone , 
who seeks to outsmart the computer for his or her own 
benefit. J 

This may have been the dominant motivation behind 
Stanley Rifkin's infamous computer crime. When Rifkin 
pleaded guilty to charges arising from his theft of £5-1 
million from an American bank, he described his reaction 
to what he had done. "I was aghast," he said, explaining 
that his arrest was the first indication he had had that his 
scheme really worked. He further explained his failure to 
hide the diamonds he had bought with the stolen funds, 
saying he hadn't made any plans for this contingency. 
Implausible as this story may seem, it is consistent with 
Rifkin's general ineptitude as a thief and his rapid arrest 
once he returned to America. Further support for the idea 
that Rifkin had a playpen perspective comes from an asso- 
ciate who once taught with Rifkin. "The guy is not a 
bank robber, he's a problem-solver," was Professor Gerald _ 
Smith's opinion. 

In view of what I have already said about the playpen _ 
attitude towards computer environments, certain security 
implications immediately become evident. Norms that 
clearly define allowable and excessive computer use will 
develop, and if the industry does not develop them, ifs 
quite likely that the law will. In the meantime, each com- 
puter user must evaluate its rules and practices. Unless 
these clearly communicate the limits on unauthorised com- 
puter use, and the rationale for these limits, the user will 
continue to be vulnerable to the computer "game player" 
who goes too far. 

• The land of opportunity Not too far removed from the 
playpen perspective is the attitude that there's nothing 
much wrong with exploiting an obvious vulnerability in a 
computer system. Unlike the game players in their play- 
pen, those who see the computer environment as a "land 
of opportunity" seem to be motivated not so much by 
challenge as by lack of challenge. Where the game player 
might try hundreds of codes to find one which gives entry 
to the computer's operating system, the employee in the 
"land of opportunity" just finds and exploits a vulnerability - 
in the system — often in the course of learning his or her 
job. For example, the operator of a device for printing - 
cheques pressed the repeat button again and again when 
his own cheque was being produced. Hardly the computer 1 
genius the media would have us think all computer crimi- 1 

• 




nals are, hp took a dozen cheques and attempted to cash 
them all at the same time. More sophisticated, but similarly 
opportunist. Jack Polak exploited his position as a pur- 
chasing agent in the county of San Diego, California. 
Knowing the troubles the county was having in installing a 



new computerised system to control its payments for goods 
bought. Polak set out to compromise the system. He 
created fictitious vendors, charged the county for non- 
existent supplies that had ostensibly been delivered, and 
collected approximately £25 000 in payments. He knew the 
county's system too well. Only his impatient questioning 
about a £35 000 cheque he awaited led to his detection. 
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/'art of Stanley Rif kin's £5 million haul of money and gems 



One needn't be a profound criminologist to realise that 
motivation is directly proportional to opportunity, and 
opportunity is inversely proportional to the security of a 
system. If the opportunities are obvious enough, even the 
least sophisticated employees (or outsiders, for that 
matter) may be expected to try to exploit them. Con- 
sequently, the need for systematic and extensive security 
cannot be underestimated. Simple measures — such as 
taking particular care of employees' accounts which are 
under the computer's control, rotating personnel from job 
to job, and looking for any trends of irregular work habits 
which might cither give rise to or explain computer crime, 
are just some of the measures that a company might take 
to reduce its vulnerability to those who see the computer 
as a land of opportunity. 

• The cookie Jar A gambling debt, a drug habit, sudden 
losses on the stock market, may all lead an employee to 
see the funds in a computer as the best solution to his 
problem of the moment. As though it were a cookie jar, the 
"hungry" criminal dips into the computer to take what he 
needs. In such circumstances, the criminal's motivation is 
much more pressing that his observation of a loophole in 
the system is security. Criminologists have identified such 
"situational pressures" as frequent accompaniments to 
white collar crime in general; as computer crime is a 
subclass of white collar crime, I am not surprised that 
these pressures operate here as well. Case histories of 
computer crimes bear me out. 

One head teller at a bank in New York City was found 
to have stolen £750 000 when his bookie was raided and it 
turned out that he was betting up to £15 000 a day. And 
in Denver, Colorado, Raymond Ressin financed numerous 
gambling trips to Las Vegas by falsifying the input to the 
computer of the stock brokers for whom he worked. 

To counteract people whose need drives them to cookie 
jar crimes, companies must investigate employees before 
they are hired. But situations change, and security must be 
responsive to these changes. Ideally, the relationship be- 
tween employees and their supervisors and management 
in general will be such that the employee will seek out help 
when a problem arises. 

• The war zone Some people see the computer not as a 
solution to life's problems, but as a symbol of their cause. 
Disgruntled employees, who feel that management is out 
to get them or that they have already been hurt unfairly, 
may express their resentment in attacks on the company 
computer. This type of employee sees the computer as a 
"war rone", the battlefield in the struggle between em- 
ployer and employee. 

In Sacramento, California, three employees of the State 
Department of Justice, apparently annoyed by the paltry 



amount of their pay increase, deleted certain arrest records 
from the State's criminal records. There are numerous 
other tales of computer library tapes erased, misfiled. or 
mislabelled, or instructions Jo erase all company records 
two years after a certain programmer is fired. Employees 
have even literally attacked the computer with sharp in- 
struments, screwdrivers, and guns. 

In one of the most extreme cases I know of, an employee 
of a large produce company, feeling cheated out of a sub- 
stantial pay rise, created a "shadow corporation" for 
revenge. The shadow was almost exactly like the real 
corporation, except that it was about 0-75 per cent less 
efficient — more vulnerable to theft, spoilage, and so forth. 
All of the financial differential between the shadow cor- 
poration and the real corporation went into the pockets of 
the disenchanted employee. 
As in the case of the "cookie jar." good management is 
| the best prevention. Where are are no acceptable avenues 
to express resentment toward the employer, management 
should not be surprised when unacceptable avenues are 
used instead. There is also the possibility that the em- 
ployee's resentments are well-founded. Corrective action 
will not only reduce the threat of the resentful employee, 
but also demonstrate to all employees the folly of per- 
ceiving the computer as a war zone. 

• The soapbox In the war zone, the criminal gets at the 
employer through the employer's computer. The soapbox 
computer criminals find computers themselves anathema, 
and see computer crime as a way to strike out against the 
computer. Thus, they see a war going on, not between the 
employer and themselves, but between themselves and any 
one of a number of different forces. 

In some cases, the slogan of the 1960s — I am a human 
being; do not fold, staple, or mutilate me — has been con- 
verted into an unreasonable dislike for the computer 
itself. In one case, a programmer sabotaged a computer by 
short-circuiting the computer's memory. He told the police 
that he had an "over-powering urge" to shut the computer 
down, and had no grievance against the owners of the 
machine. 

Terrorist bombings reflect a much more extensively de- 
veloped symbolism. In Italy, the Red Brigades produced a 
telling document Resolutions of the Strategic Directorate 
that depicts increasing computerisation in Western coun- 
tries as part of a sinister plot to "maximise social controls". 
The Resolutions explain that because computers are instru- 
ments for the "repression of the class struggle ... it is 
important to attack, unravel, and dismember these net- 
works of control". 

Where the computer symbolises personal frustrations, 
the security measures to deal with the problem are not 
much different from those called for in the war zone. But 
soapbox crimes are as likely to be committed by non- 
employees as by dissidents within. These sorts of attacks on 
the computer emphasise the need for attention to physical 
security. The common practice of making the computer 
centre the highlight of a public relations tour is thus a 
questionable risk, and companies should ensure that they 
stay aware of the activities of terrorists. 

• The fairyland If any category of computer criminal com- 
pletely belies the major myth, it is this one. Some of the 
participants in computer crime appear to act as though 
the computer environment were totally divorced from 
reality. A telex operator may routinely transfer millions 
of dollars from bank to bank without recognising how 
important each transaction is. The computer simply isn't 
real. 

In Computer Capers. Thomas Whiteside tells of a fraudu- 
lent transfer of £1 million. The culprit convinced bis girl- 
friend to transfer this amount to his bank in New York, 
telling her he wanted to play a joke on a computer-opera- 
tor friend who worked at that bank. The friend and the 
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money disappeared before the girlfriend realised that she 
had been conned as well as jilted. 

Although it is perhaps dangerous to take assertions of 
ignorance at face value, the message behind cases such as 
this is quite clear. Where people associated with computer 
systems arc unaware of their own power, and act as though 
there were no dangers of computer crime, the company 
who employs them is exposed to an enormous risk. Just as 
management cannot afford to ignore the new vulnerabilities 
a computer creates in any business, so it cannot afford to 
have employees who are ignorant of these vulnerabilities. 
Clear communication of the responsibilities of the job, as 
well as clear standards for its performance are the most 
obvious management tools to combat this problem; the 
company should make it clear that each employee has a 
stake in computer security. 

The other side of the fairyland mentality is that even 
if the employee's ignorance of computing does not facili- 
tate a crime it may stand in the way of that employee 
detecting the early warning signals which, acted on 
promptly, might reduce crime. It is clear to me that one 
of the important security devices in a manual system is 
that lots of people see each piece of paper, and they can 
tell unusual entries just because they run counter to com- 
mon sense. To some extent we lose this security advantage 
when systems are computerised — and no longer easily 
understood by many people. If we could only get the game 
fanatics to teach the residents of fairyland about com- 
puting, both might develop more realistic perceptions of 
the computer environment. 

• The toolbox To some computer criminals, a computer is 
simply a computer. Thus, we have cases of so-called com- 
puter crime where the computer is not the target, but the 
implement in a crime that in no other way involves com- 
puting. The phone freaks, who use microprocessors to test 



phone circuits and develop strategies that enable them 
to use phones for free, exemplify this attitude towards 
computers. The Equity Funding personnel, who used com- 
puters to create false insurance policies by the thousands, 
seemed similarly clear-headed about what a computer can 
do. Perhaps the most ludicrous example is the Los Angeles 
brothel owner who used a minicomputer to keep track of 
his customers. 

These examples suggest a type of computer criminal we 
can call the technological crook, who sees the computer 
as another tool in his kit. This type of person is more likely 
to already be a criminal than any of the individuals whose 
attitudes I described above. As the key to this sort of crime 
is computer use. all those strategies which limit access to 
the computer are important security. But none of these 
"limited access" security procedures will be at all effective 
against the owner of a micro- or minicomputer who has 
worked out a way to use the computer to commit crime. 

What to do next 

The categories listed here are not mutually exclusive, 
exhaustive, or chiselled in stone, and 1 encourage feedback 
— particularly as to attitudes 1 appear to have missed. 
Furthermore, the categories may not be much use when 
we want to predict whether a specific individual is likely 
to become a criminal {unless we can develop tests to 
discover if a "suspect" is abnormally likely to perceive the 
computer environment along the lines the categories sug- 
gest]. Still, if the company sees the environment as a play- 
pen, a cookie jar, or any of the other models I've discussed, 
it may be inferred that some would-be computer criminals 
will see it that way as well. I hope that the security 
measures I have outlined here will offer some strategies 
lo change or prevent these potentially dangerous per- 
ceptions. □ 
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In place of technological strife 

Alt three sides of industry — government, unions and companies — believe that they can come to terms 
over the way that new technology Is introduced. But before industrial peace Is declared there are sure 
to be battles which will put computer technologists into the firing line 



Malcolm Paltu Margaret Thatcher should have 

no doubts that the phrase "tech- 
nology agreements" will become as much a byword for 
the terminology of industrial relations in the 1980s as 
"closed shop" and "secondary pickets" did in the 1970s. 
At a recent meeting of the National Economic Develop- 
ment Council (NEDC) that she chaired {New Scientist. 
17 January, p 143), government, management and unions 
agreed unanimously that technology agreements could 
provide a stable working environment in which innova* 
lion can be introduced without creating serious unrest. 
The Trades Union Congress and the Confederation of 
British Industry acted quickly and set up a joint study to 
determine mutually acceptable guidelines for such agree- 
ments. But early this year, the government also examined 
a proposal for a technology agreement from the civil ser- 
vice unions which indicates where the technology disagree- 
ments are likely to occur. 

The basis for the NEDC discussion was a ten-point plan 
that the TTJC produced last year in its report Employment 
and Technology*. The government and the CBI have agreed 
that these 10 points (see Box) could be a good starting 
point for developing guidelines for technology agreements, 
provided they are extended to emphasise the opportunities 
of using technology to increase productivity and competi- 
tiveness, and to stimulate the growth of small businesses. 

A Department of Employment studyt has since identi- 
fied five key elements which, it says, offer "considerable 



scope for agreement" and in a report to its members, the 
Civil and Public Services Association (CPSA) has sum- 
marised the objectives of all the civil service unions. In 
some vital areas, the demands of the civil service unions 
are far more demanding than the department's list or even 
some of the TUC guidelines. 

The two most controversial topics are the "status quo 
clause" (as it has become known in trade union jargon) 
and the request for "no job losses" rather than a "no- 
redundancy" agreement when a company introduces new 
technology. The status quo demand is summarised in the 
civil service's union's draft agreement by the statement 
that "new technology will not be introduced without the 
prior agreement of those unions with members affected" 
(my italics). This would mean a company planning to 
install "new technology" would have to have the unions' 
full agreement before any equipment was even selected. 

The Department of Employment studyt, The Manpower 
Implications of Microelectronic Technology, gives general 
support to the unions' request for more consultatiou and 
information before technology is introduced. "Management 
will decline at its peril" requests for such consultation, 
the study says. But it then points out that it will be difficult 
to "determine the precise point at which consultation 
should begin". Trade unions should accept that companies 
starting to use microelectronics in new ways will want to 
carry out some feasibility studies before they start formal 
consultation, the report asserts. "A realistic union aim might 
be to secure an agreement that consultation should be- 
gin before any options are foreclosed." To many trade 
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TUC ten-point plan for technology agreements 

• No new technology to be introduced unilaterally by man- 
agement; status quo clause recommended — agreement before 
change; establishment of procedures for consultation. 

• lntcr-uniun collaboration in negotiations; build up of tech- 
■ileal expertise by unions. 

• Unions guaranteed access to information before decision 
taken. 

• Aim to maintain and improve employment and living 
standards; no redundancies, or good redundancy payments; 
planned approach to redeployment and relocation of stall. 

• Adequate provision for training and retraining; use re- 
dundancy period for retraining. 

O Reduction of working hours and eventual elimination of 
systematic overtime. 

• Avoid polarisation of workforce and disruption of existing 
pay structures; share benefits of technology among all 
employees. 

• Unions should have a say in systems design and reprogram- 
ming; procedures established to cover personal data on work- 
force; no computer- gathered information to be used in work 
performance measurement. 

• Stringent standards established on health and safely, par- 
ticularly in use of visual display units. 

• Joint union/ management team to monitor developments 
and review progress. 



Department of Employment's suggested 
guidelines to achieve "considerable agreement" 

• Early and comprehensive consultation with full union 
access 10 information. 

O Joint union bodies on employee side. 

O New technology seen as providing opportunities for in- 
creased output and/or diversification. 

• Job security, individual earnings and status guaranteed if 

possible. 

0 Appropriate training provided for job adaptation. 

Objectives of civil service unions' draft 
technology agreement 

O Prior agreement with unions before introduction of new 
machinery or work processes takes place. 

• Full information prior to decisions about purchase of 
equipment, 

• No overall loss of jobs. 

• Immediate reduction in length of working week. 

• Satisfactory arrangements for retraining, regrading and 
redeployment. 

O Improvement in the quality of jobs. 

O Rigorous health safeguards and safety controls. 

• No loss of earnings, career opportunities and no deteriora- 
tion in working conditions. 



unionists, however, anything short of full "status quo'' 
suggests that unions would be excluded from what they 
believe are the major decisions — whelher and where tech- 
nology is introduced — rather than just about the details 
of the system which the management has already decided 
to bring in, 

On the question of job security, Jim Prior, Secretary of 
State for Employment, pointed out to the NEDC that while 
the TUC calls for "no-redundancy agreements" wherever 
possible, it accepts that, in some examples of innovation, 
redundancy is inevitable. But, he added, the department's 
study had found that few companies actually expected new 
technology to lead to redundancies, so managements are 
likely to agree to some form of job security. The civil ser- 
vice unions, however, are requesting that "new technology 
will not result in the reduction of the number of posts". 
The government's policy of cutting back the civil service 
is directly opposed to such an agreement and the unions 
claim to have seen documents which explicitly state that 
new or further "computerisation" is intended to save on 
staff costs. 

Prior also highlighted an issue which poses an inter- 
union challenge. Most people accept that microelectronics 
and information technology could radically alter the nature 



of work and the skills needed to do jobs 
put it, to innovate successfully firms 
will wish "to be able to deploy skilled 
labour with much greater flexibility". 
In TUC terminology, this is expressed 
as the need to emphasise the "central 
role of collective bargaining" based 
on "joint union machinery" which 
should embrace "the largest possible 
proportion of the workforce since 
technological developments which 
initially affect only one work group 
may eventually have implications for 
the entire workforce". 

Most union officials realise that the 
lack of inter-union working could be 
the main factor in slowing the drive 
for technology agreements. Union 
officials also admit that many local 
negotiators will accept technology 
agreements that fall far short of what 



ailable. As he 



the civil service unions aim for, but which satisfy the most 
pressing demands for their members. These will be to 
achieve no-redundancy or a guarantee of high redundancy 
money, to be able to participate in the introduction of the 
new technology, and to receive guarantees on health and 
safety in the working environment, for example when using 
computer terminals with visual display units ( VDUs). 

One senior union official recently told New Scientist that 
some trade unionists do not see the microchip as a tech- 
nological end in itself. They do regard it as a means of 
providing a dramatic and practical way of sharpening 
negotiations which are really about a range of traditional 
industrial relations and political arguments, such as staff 
participation in the decision-making process, shorter work- 
ing weeks and working life, the distribution of wealth, train- 
ing and education, etc. The recent dispute at Times News- 
papers showed with awful clarity how plans to introduce 
new technology can trigger off a damaging and bitter 
battle. 

Isolated incidents like that at The Times, however, could 
become part of a growing worldwide concentration on tech- 
nology agreements, backed by considerable research and 
analysis. It is still early days in the development of tech- 
nology agreements. Norway made some pioneering agree- 
ments in 1977. but now British and international unions — 




This is what happens when companies planning to install now technology don't reach 
agreement with the unions. In this case. Timet Newspapers was closed far II months 
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representing while collar, post and telecommunications, 
and metal workers — and the TUC have prepared detailed 
guidelines and draft agreements. In the US. the Ford Motor 
Company recently concluded a technology agreement with 
the United Automobile Workers which establishes a 
national committee to discuss technological innovation 
and which guarantees to give workers advanced warning 
of the introduction of new technology. A similar national 
agreement has been reached between the General and 
Municipal Workers Union and Imperial Tobacco in the UK. 

Norwegian initiatives 

Most guidelines for framing technology agreements fol- 
low two Norwegian initiatives — one is that the national 
trade unions and employers' federations should agree over 
general questions of staff participation in technological 
innovation. The second is a Working Environment Act 
which gives legal weight to efforts to promote a working 
environment in which new technology is introduced against 
a background of personal and social considerations, as well 
as business needs. The act. for example, specifies that "em- 
ployees and their elected union representatives shall be 
kept informed about the systems employed for planning 
and effecting the work and about planned changes in such 
systems". This clause has been used to halt the introduc- 
tion of technology if the unions feel there has been insuffi- 
cient consultation. 

The Norwegian union/management agreement intro- 
duced a concept which is also finding its way into other 
countries — to appoint a so-called "data steward", who acts 
as the union representative in the technical design. The 
TUC recognises that in many cases the need for expert 
data stewards is a strong argument for greater inter-union 
cooperation. In Norway, negotiations on industrial rela- 



tions are far more centralised than in the UK: in some 
companies in Britain, more than half a dozen unions would 
be affected by a single technology agreement and there are 
often independent negotiations at different locations. 

The concept of the data steward also highlights the need 
for computer scientists to take more responsibility for the 
human aspects of computer systems. In its proposals for 
technology agreements the international white collar union 
(which is generally known as FIET) explicitly states that 
unions should "challenge the attitudes of computer profes- 
sionals and put the point of view of those affected by a 
system in their daily work". 

Consultation with staff — and management — who will 
actually use computer systems should be an important 
stage of implementing and designing them. In the past, 
however, human participation in the design of computer 
systems has often been neglected, either by the omission 
of systems analysts and designers, or because systems were 
designed to satisfy a management's concept of the 
way its organisation operates, which is frequently dif- 
ferent from the real world. A report in 1978 from the 
British Computer Society which examined the way com- 
puters met the needs of its users produced a catalogue of 
complaints against badly designed systems. 

So. although there are important areas of dispute under- 
lying official agreements on the desirability of technology 
agreements, if management and unions get together to 
talk about the way technology is implemented, the result 
could be better, more effective systems. And management 
might ask for a technology agreement with computer 
specialists which implements one rule in the Norwegian 
agreement that states "information on technology must be 
given to unions clearly and in a language easily understood 
by persons lacking special knowledge of the area". □ 
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Surfaces under scrutiny 



Effects that occur at the boundaries between different materials, whether solid, liquid or gaseous, 
govern man/ aspects of our lives, but scientists are only now beginning to develop the techniques 
to study what goes on at surfaces 
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Surfaces in one form or another 
influence our lives continuously. 
Life itself depends on processes 
that occur at "biological surfaces" 
in cells and across membranes, such 
as in the act of breathing (New 
Scientist. 7 February, p 408). 
Modern microelectronic devices — from the transistor to 
the ubiquitous "chip"— rely on the way electric charge 
behaves at the junctions between semiconductors and 
metals, and between different types of semiconductor. 
The chemical industry employs materials whose surfaces 
act as catalysts — substances that encourage a chemical 
reaction to take place, without actually taking part and 
being modified in the reaction. 

Despite the common occurrence of these and other 
examples, surfaces are difficult to study and to understand. 
Theories of bow atoms behave within materials fail at the 
edges of samples, where the atoms are no longer com- 
pletely surrounded by other atoms. And surfaces usually 
occur as interfaces, making it difficult to ensure that atoms 
in the surface layer do not interact with adjacent atoms, 
in the atmosphere above a surface, for example. 

The science of surfaces is certainly not a new subject. 
Irving Langmuir, who received the Nobel prize for chemis- 
try in 1932, for his work on the chemistry of surfaces, 
was a founding father of surface science. From 1909, work- 
ing in the General Electric (US) Laboratories, primarily on 
electron emitters for radio valves, he laid the foundations 
for modern studies of Clean surfaces. He pioneered work 
on layers consisting of single molecules and fostered an 



interdisciplinary approach to the study of surfaces. He 
also recognised that cooperation between engineers, physi- 
cists, chemists, metallurgists and biologists in these studies 
is essential as indeed it is today. 

Surfaces have many different forms. A physicist might 
define a surface as the boundary between phases, such as 
solid-gas, solid-liquid, solid-solid, etc. This definition already 
highlights some of the difficulties a scientist faces in study- 
ing surfaces, in that the methods he can use for studying 
a solid-gas interface may be quite unworkable for a solid- 
liquid interface. Most of the major advances in surface 
science in the past 15 years have been in studies of the 
boundaries between solids and gases. 

Several factors have contributed to these advances. First, 
scientists are curious about the physics and chemistry of 
"ideal" dean surfaces on perfect crystals. Secondly, ad- 
vances in technology, particularly in the production of very 
good vacua, have made it possible to produce atomically 
clean surfaces — that is ones that are uncontaminated by 
"foreign" molecules. Thirdly, a host of analytical tech- 
niques has become available for the study of surfaces. 
Important technological implications in the chemical and 
electronics industries have added further impetus and in- 
centive to researches in the field, and have extended the 
work from "ideal" clean surfaces to the "real" surfaces 
used in technology. 

A surface scientist likes to begin by studying an "ideal", 
atomically clean surface. "Ideal" means that the atoms 
should be regularly arranged at the surface, or, in other 
words, the surface plane of a single crystal. It is relatively 
easy to cut a crystal to expose any desired crystal plane. 
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The mvlli'purpofp analytical 
chamber (above) has 
facilities to determine the 
composition and structure of 
surfaces through a number 
of techniques. The apparatus 
shown left includes a 
scanning Auger microscope 
that can build up a map of 
the composition of a surface 
based an electron* emitted 
m the Auger effect, and is 
equipped so that samples can 
be fractured inside the 
vacuum chamber to expose 
clean surfaces 



New Scientist 13 March I960 



but it is not easy to avoid atomic disorder or contamina- 
tion occurring during preparation. One problem is that 
atoms from the surrounding gas contaminate a surface, 
and that is why the technology for establishing an ex- 
tremely good vacuum is essential for research on surfaces. 
Suppose for a moment that it is possible to prepare a clean 
crystal surface: how long will it be before it becomes 
covered with gas molecules? The kinetic theory of gases 
enables you to calculate the rate at which molecules of a 
gas bombard a surface, provided you know the tempera- 
ture and pressure of the gas. Nitrogen molecules in a 
vacuum of 10-' millibar (atmospheric pressure is about 
1 bar) at room temperature bombard surfaces at 
rates such that if every molecule were to stick to the sur- 
face a complete layer of molecules would be deposited in 
two seconds, in a process called adsorption. So pressures 
of 10-100 thousand times lower than this are necessary 
if a clean surface is to be prepared and studied. 

Researchers routinely obtain vacua of 10-" mbar 
(known as ultra-high vacuum) in large stainless steel cham- 
bers which are easy to take apart and reassemble. Using 
samples within such chambers an experimenter can pre- 
pare atomically clean surfaces and study their properties 



as he contaminates them in a controlled manner, introduc- 
ing whatever molecules he chooses. There are a number 
of ways of preparing such clean surfaces. The technique 
of ion bombardment uses a beam of argon ions, which are 
chemically unrcactive, to knock off surface layers of atoms, 
whereas chemical techniques utilise oxidation and reduc- 
tion cycles. Treatment at very high temperatures can be 
used to evaporate impurities from the surface, and it is 
also possible to literally split a crystal apart under vacuum, 
a process known as cleavage. The choice of preparation 
ultimately depends on the particular type of material being 
studied. 

One area in which surface science is playing an increas- 
ingly important role, and in which I am involved, is that 
of catalysis — a basic phenomenon in the manufacture of 
many chemicals. Catalysis is often used to select a path- 
way via a particular chemical reaction, leading to the 
desired product, or a catalyst may make a chemical process 
more efficient by allowing it to take place at a lower tem- 
perature. A catalyst is a material that assists or activates 
a chemical reaction to give a particular product without 
irreversibly reacting with any of the constituents. For 
example nitrogen (Ni) and hydrogen (H f ) can combine to 



A users' guide to techniques In surface science 



Many techniques for the study of sur- 
faces make use of low -energy electrons 
either as a probe — as with a beam of 
electrons— or through the production of 
electrons by beams of photons or ions. 
This is because electrons with energies 
in the range 10-1000 eV (one electron 
volt is the energy an electron acquires 
on acceleration by 1 volt) go an aver- 
age distance before stopping — their 
"escape depth"— in solids that is very 
short, ranging between 0-3 and 3 nm 
(1 nm = 0-000000001 m). Electrons in this 
energy range can therefore penetrate, 
or originate from, atoms in only the 
outermost layers of a solid. 

• LEED (Low energy electron diffrac- 
tion) uses electrons of energy 20-1000 eV, 
in a beam perpendicular, or nearly so, 
to the surface. Measuring the angles 
between the diffracted beams gives the 
spacing between atoms in the surface 
plane, and the distance between adsorbed 
atoms and the surface plane, or between 
successive planes, can in principle be 
determined from the variation in in- 
tensity of the diffracted beams. But the 
latter is not an easy calculation and re- 
quires much computing. The technique 
has shown that the spacing between 
planes in the outer layers of the crystal 
surfaces in some metals is slightly 
smaller than the spacing in the bulk of 
the material. The distances from the 
surface plane of atoms in adsorbed mole- 
cules have been determined in a few 
cases, and it has been possible to demon- 
strate relatively complicated atomic re- 
constructions of the surfaces of some 
semiconductors. The technique is, how- 
ever, restricted to the well-ordered 
surfaces of single crystals. 

• RHEED (Reflection high energy elec- 
tron diffraction) uses electrons with 
energy 5-40 keV. incident at small angles 
(0-5-4°) to the surface. The technique is 
potentially much more useful than LEED 
in that it is not restricted to the sur- 
faces of single crystals and can give a 
higher precision. However, at present 



no theory exists that relates the spacing 
of atoms perpendicular to the surface to 
the intensity distribution in the diffrac- 
tion patterns. The technique is particu- 
larly suitable for polycrystalline or amor- 
phous (non-crystalline) surfaces, also re- 
vealing information about crystal defects 
in the surface region. 

• AES (Auger electron spectroscopy). In 
the so-called Auger effect, excited atoms 
emit electrons with sped lie energies 
which are related lo the binding ener- 
gies of electrons in the atomic cores. 
The emitted electrons can therefore re- 
veal the Identity of atoms. Each atom 
in the periodic table has its own charac- 
teristic set of Auger energies, and those 
electrons with an energy less than 
1000 eV have an escape depth of less 
than 2 nm; in other words those that 
do escape the sample originate in its 
outermost layers and permit an analysis 
of the composition of the surface. The 
technique reveals layers as thin as one- 
hundredth the thickness of a layer of 
atoms. The Auger electrons are exdted 
with an electron beam with an energy 
of 2-3 keV. 

• XPS (X-ray photoelectron spectros- 
copy) is used for chemical analysis of 
surfaces. Photons from "soft", or low- 
energy X-ray sources bombard the Sur- 
face, causing it to emit electrons from 
energy levels within atomic cores. The 
energy and number of these electrons 
determines the composition of a surface. 
The fact that the kinetic energy of the 
emitted electrons is less than 1500 eV — 
in other words they have escape depths 
of 2-3 nm — means that the technique 
detects atoms in the outermost layers. 

• UPS (Ultraviolet photoemlssion spec- 
troscopy). In this technique photons in 
the energy range 10-200 eV from either 
a gas discharge source or an electron 
synchrotron (a type of accelerator) bom- 
bard a surface. The energy spectrum of 
the emitted electrons gives information 
about the states of electrons in atoms 
and chemical bonding. This method is 



contributing greatly to understanding of 
electronic states in pure metals, semicon- 
ductors and alloys in "atomically clean" 
conditions, as well as when "foreign" 
atoms are present on surfaces. 

• EELS (Electron energy loss spectros- 
copy). With electron beams of energy 10- 
1000 eV, and through examining discrete 
energy losses in the range 2-40 eV, this 
technique gives information about the 
states of electrons at the surface and is 
complementary to UPS, being easier to 
perform, but more difficult to interpret 
Recently, using very low-energy (10 eV) 
electron beams with a narrow spread in 
energies (10 meV) this technique has re- 
vealed the vibrational modes of adsorbed 
molecules, which have an energy of 
about 100 meV. One group of researchers 
has shown it can detect different bending 
and vibrational modes of absorbed hydro- 
carbon molecules. This opens the possi- 
bility of detecting the molecules that 
form during the intermediate stages of 
a chemical reaction at a surface. 

• 1SS (loo scattering spectroscopy). This 
method directs a low-energy (about 
1000 cV) beam of ions of an inert gas 
at a surface. The energies and scatter- 
ing angles provide information about the 
masses of surface atoms, thus identify- 
ing them. In one experiment, double 
scattering processes have provided In- 
formation about the spacing between 
adsorbed oxygen atoms and a nickel sur- 
face, showing good agreement with 
other results using the LEED technique. 

• SIMS (Secondary ion mass spectros- 
copy) uses a beam of low- to medium- 
energy ions directed at the surface which 
sputters, that is knocks off, surface atoms 
into a mass spectrometer. This essen- 
tially destructive technique reveals the 
identities of atoms and compounds from 
the surface. A beam with a large num- 
ber of ions gives a "profile" of the com- 
position as the beam erodes into the 
specimen. Auger spectroscopy of the 
eroded surface is often used in conjunc- 
tion with this technique. □ 
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form ammonia (NHi) in the presence of an iron surface. 
The reaction is: 

N,+3H,=2NH*. 
The catalyst— the iron surface — provides a suitable en- 
vironment where the reaction can proceed more easily. 
What happens is that the bonds of the reacting molecules 
can be "loosened up" and rearranged. 

Chemists studying surfaces wish to understand why some 
surfaces are more effective than others for catalysing par- 
ticular reactions. Until recently most advances in this field 
came by following a few semi-empirical rules and develop- 
ing new catalysts by "cookery", or trial and error. Indeed, 
most engineers still believe that (his is the most cost- 
effective approach! However, scientists now have the tools 
necessary to study most aspects of reactions taking place 
on the surfaces of catalysts, and they should be able to 
improve on the old semi-empirical rules — and maybe even 
understand why the rules work through a knowledge of 
how the molecules involved behave. 

An example of the progress being made lies in the case 
of alloys used as catalysts. In 1950 Professor D. A. Dowden 
— then working for ICI — proposed that by mixing a pair of 
metals, the arrangement of the atomic electrons, and con- 
sequently the chemical bonding properties of the surface 
of the resulting alloy, might be altered from that of either 
of the pure components. However, in 19(55 W. M. H. Sacotler 
and co-workers in the Netherlands demonstrated that the 
surface of an alloy might consist mainly of only one con- 
stituent of the alloy. During the 1970s new techniques for 
the analysis of surfaces have indeed confirmed that, in 
general, the surfaces alloys do become enriched with one 
constituent, and that this may also depend on the nature 
of the gas at the outer surface. For instance, R. Bouw- 
man and his colleagues in the Netherlands have found 
that annealing alloys of silver and palladium in a vacuum 
produces a surface enriched in silver, whereas annealing 
in the presence of a reducing gas, such as hydrogen or 
carbon monovidc, produces a surface enriched in palladium. 

New research 

The group I am with at Imperial College and other 
groups are now seeking ways of measuring the precise 
composition of an alloy's surface layer, and its underlying 
layers, as well as the kinetics of atomic movements that 
lead to changes in the composition. We also want to estab- 
lish whether or not phases — regions of different composi- 
tion — exist at an alloy's surface, which are not predicted 
by present knowledge of the bulk behaviour of alloys. 
Dowden's original suggestion may indeed bear fruit 
through such phases, leading to the "design" of new cata- 
lytic materials, which are more efficient and less expensive 
than those currently available. 

We have studied in particular alloys of copper and nickel 
with a wide range of compositions, using Auger electron 
spectroscopy (AES) and X-ray photoelectron spectroscopy 
(XPS) to determine the composition of the surface. Even 
when the bulk of the sample contains only 5 per cent 
copper, the heat-treated specimen can show a surface 
rich (more than 60 per cent) in copper. One question we 
would like to answer is whether the copper atoms on the 
enriched surfaces of our samples react chemically as 
copper does, or whether the adjacent nickel atoms have 
any influence. We could do this, in principle, by studying 
the reactions of gases on the surfaces, using other tech- 
niques (UPS or EELS J to investigate the electronic pro- 
perties of the surface. Although there are strong similari- 
ties between copper-nickel alloys and silver-palladium 
alloys, we have not yet established that any significant 
changes in the composition of the surfaces of our copper- 
nickel alloys take place after annealing in a reducing gas. 
This is contrary to the results Bouwman's group found with 
silver-palladium alloys. 



There are many techniques for studying surface in com- 
mon use, and the list (see Box) illustrates that scientists 
can now determine the structure, the chemical composition, 
binding state, electronic states and vibrational properties 
of atoms in a surface. Furthermore, many of the methods 
that use beams of electrically charged particles, as opposed 
to electromagnetic radiation, can be adapted to a type of 
analytical microscopy, where the spatial resolution is pri- 
marily restricted by the smallest beam size that can be 
produced. Auger electron spectroscopy (AES) has been 
performed with a spatial resolution across a surface of 
less than lum, and secondary ion mass spectroscopy (SIMS) 
has also approached this resolution. A fundamental limit 
to the development of new ways to study surfaces is the 
need to use a vacuum to be able to got the beam of 
particles (or waves! to the surface, and to look at the 
particles (or waves) scattered, without suffering the effects 
of collisions with molecules of gas above the surface. If 
we want to study "real" surfaces at atmospheric pressure, 
or in liquids, we must think again about the type of 
"probe" to use. 

Possible contenders for use as probes are electromagnetic 
waves, and sound (that is, pressure) waves which actually 
rely on the presence of a gas or liquid to be able to travel. 
Electromagnetic waves, particularly X-rays, could be used 
to provide information on the composition and the struc- 
ture of surfaces. Under certain special conditions this tech- 
nique could sample depths as small as 10 nm. Sound waves 
of very high frequency (more than 1 GHz) have short 
wavelengths (around 1 nm) in liquids and solids, and their 
reflection at surfaces can reveal information about the 
strengths of atomic bonds. One challenge for surface 
scientists is to develop practical techniques using these, 
or other suitable probes. □ 
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Anonymous AID for the childless couple 



Artificial Insemination by donor (AID) made international headlln 


as lately. But far more significant 


than the rights and wrongs of establishing elitist sperm banks ar 


c- ehc soci.il implications of AID 



Robert Snowden The number of babies available for 
and adoption in Britain has fallen 

Duncan Mitchell dramatically (from 21 299 in 1975 

are project director and to 12121 in 1978). This highlights 
director of the Institute the plight of infertile couples who 
of Population studies want l0 have a f am jiy and who, 
at the Un.verc.tyof jn pTevious decadeSl would have 

turned to adoption as a solution to 
their problem. For many, the scar- 
city of babies available has ruled out the possibility. This 
unmet demand has led recently to the emergence of such 
questionable practices as "baby-selling" and the appear- 
ance of advertisements in magazines asking for volunteer 
surrogate mothers. Couples who are "infertile" because of 
the sterility of the husband do, however, have a further 
option available to them — artificial insemination by donor. 

The history of artificial insemination in human beings 
dates back to the end of the 18th century when John 
Hunter successfully inseminated a woman using her hus- 
band's semen. The first recorded instance of artificial 
insemination using the semen of a fertile male donor rather 
than the husband's semen (AID) appears to have been in 
Philadelphia in 1884. However, it was not until the 1930s, 
when advancing medical knowledge showed that in a con- 
siderable number of childless marriages it was the husband 
who was the cause of the infertility, that the possibility of 
artificial human insemination began to be discussed more 
seriously in Britain. 

A small group of gynaecologists used the technique 
during the Second World War but AID remained virtually 
unknown to the general public until 1945 when the first 
comprehensive account was published in the British Medi- 
cal Journal, provoking considerable discussion in the press 
and in parliament. As a result of this publicity, the Arch- 
bishop of Canterbury set up a commission of Inquiry. The 
commission's report was strongly critical of AID and recom- 
mended that the practice be made a criminal offence. 

Following further debates in parliament, the Pevershani 
Committee was appointed and its report, published in 1960, 
also concluded that AID was undesirable. Nevertheless, 
AID continued to be practised on a small scale by a few 
infertility specialists, and as infertile couples became more 
aware of this possible solution to their problems, the de- 
mand for AID steadily increased. In 1970, following an 
increasing number of requests for information about AID. 
the British Medical Association appointed a panel of 
inquiry under the chairmanship of Sir John Peel and this 
produced a more favourable report, recommending that 
Drovision for AID should be made available within the 
National Health Service. 

Approximately 10 per cent of marriages arc infertile, and 
the husband's infertility is probably responsible in about 
one-third of these couples. The Peel report estimated that 
some 10 per cent of these couples ( 1600) may consider AID 
at sometime during their marriage. This estimate does not 
take into account the increasing number of couples who 
marry for a second time and who seek AID because the 
husband had a vasectomy following the birth of children 
of his first marriage. AID also provides a means of pro- 
ducing a healthy family for those couples where the hus- 
band suffers from an hereditary disease. Couples who are 
unable to enlarge their families because of rhesus factor 
incompatibility may also make recourse to AID. 

Despite this increasing demand for. and acceptance of 
AID. we still know very little about the consequences of 



this procedure. Thejack of evidence on which to base 
opinions, and the peed for follow-up research has been 
emphasised by all tHe committees which have been set up 
to inquire into AID. Speaking in the House of Lords debate 
on AID and Legitimacy in 1949. the (then) Archbishop of 
Canterbury said, "My commission observed, very truly, 
that as yet there is little evidence available upon which to 
judge the sociological and psychological effects of AID. 
There are too few observed cases, and too few observed 
for a sufficient length of time." The Fcversham Report of 
1960 stated ". . . there is no doubt that all discussion of the 
practice is at present greatly handicapped by lack of infor- 
mation about what has subsequently happened to the 
families of those women who have received AID ..." In 
1973 the Peel Report stated, "The Panel has had evidence 
from several sources urging that, for psychological reasons, 
there should be no follow-up of children born of AID. It 
understands but does not entirely agree with these views, 
Information must be obtained on the genetic effects 
especially where frozen semen has been used and it is 
important to learn the effects, in human terms, on the 
development of personal relationships in families resulting 
from the use of AID." 

This lack of evidence about the social effect of AID is, 
no doubt, mainly due to the atmosphere of secrecy which 
traditionally has surrounded the practice. There are two 
main reasons for this secrecy; the first is the legal position, 
which is far from clear. 

Legitimacy of the child 

As the law stands at present, an AID child is illegitimate 
and the fact that the husband consents to AID is im- 
material. But no court in Britain has, as yet, considered the 
legitimacy of a child believed to have been conceived fol- 
lowing AID and It is thought that any court would presume 
a child born within a marriage legitimate unless evidence 
was produced to the contrary. Therefore, AID babies are 
usually registered as legitimate with the consenting hus- 
band entering his name as that of the father. However, In 
so registering a child, a husband is committing perjury un- 
less he is under the impression (rightly or wrongly) that 
there is a genuine possibility that he may be the father. 
The Council of the Law Society bas recommended legal 
changes lo enable the AID child to be deemed legitimate 
and the husband deemed to be the father but while judicial 
thinking has changed, the law remains unchanged. 

The second reason for the surrounding secrecy is the 
belief, held until recently by almost all AID practitioners, 
that the child should not be made aware of his origins 
for fear of adverse social and psychological reactions within 
the family. 

The secrecy which characterises AID bas two com- 
ponents. First, there is the keeping from the AID child the 
knowledge of the nature of his or her own conceDtion. This 
is achieved by keeping the AID secret from all relatives 
and friends (unless of course they are already aware of 
the husband's sterility) and allowing them to assume that 
the conception was "natural". Secondly, there arc the bar- 
riers to information which are put up between the accept- 
ing couple and the semen donor which ensure that the 
anonymity of the donor is preserved and that the donor 
remains unaware of the outcome of bis involvement. 

The social implications of AID arise because it affects 
what many consider to be the basis of social organisation 
within our society— the family. The AID family is a very 
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special type of family for it is artificially created through 
the use of fertile semen donated by an anonymous third 
party, and this introduces a confusion into family relation- 
ships. AID produces a family where blood-ties on the bus- 
band's side are absent but where there is usually a pre- 
tence that they are present. This pretence keeps other kin 
in ignorance, and the basis of the family relationships is 
artificially maintained by the continuance of this pretence 
over a long period of time, indeed, often for life. It seems 
reasonable to suppose that for some AID couples keeping 
such a long-term secret from one's kin may well lead to 
stress, which has to be dealt with in some way. 

From the donor's viewpoint, AID produces blood-ties 
about which be is kept in ignorance — such relationships 
are therefore unacknowledged. Here is the converse of the 
situation fating the AID couple; instead of absent con- 
sanguineous relationships being claimed as at present, the 
donor and his kin possess consanguineous relationships with 
the AID child but these are denied. This uncertainty about 
blood-ties with unknown offspring may also produce diffi- 
culty for the donor and his kin; indeed, in a recent tele- 
vision interview a young medical student donor confessed 
that his mother found the possibility that she might have 
several unknown "grandchildren" very disturbing. 

It is interest to ask why this secrecy has generally been 
regarded as necessary, both by parents and by AID practi- 
tioners, as the reasoning which lies behind this practice is 
not normally made explicit. It may be that secrecy is 
advised to protect the child from the painful discovery that 
his social father is not his biological father, and from all 
the subsequent problems of self-identity that this may 
cause. Or it may be that secrecy is maintained to protect 
the husband's feelings and to enable the couple to appear 
"normal" by having children just as other couples do. It is, 
perhaps, the current legal position which defines an AID 
child as illegitimate which is the most likely reason for 



advising secrecy. Derek Gill, in his book Illegitimacy, 
Sexuality and the Status of Women, concludes that it is 
unlikely that stigma tisation of illegitimate reproduction 
will disappear entirely from the Western social scene in the 
immediate future. 

Whereas the unmarried mother of an illegitimate child 
may find it difficult to hide the result of her conception and 
pregnancy, the AID mother who is living with her husband 
will experience no such difficulty provided that knowledge 
of her husband's infertility is kept secret. But some prac- 
titioners are now questioning the wisdom of such secrecy 
and pretence. 

There may be good reason to maintain confidentiality and 
anonymity with regard to the donor but the element of 
secrecy within the AlD family, which keeps dose relatives 
in ignorance and which withholds from the AID child the 
true circumstances of his own conception, is more difficult 
to justify. This denial of the true state of affairs and 
pretence of "normality" is reminiscent of the practices fol- 
lowed by adoptive parents several decades ago. Since then 
it has been established that the emotional energy spent on 
denial and concealment is better expended in facing and 
resolving the problems inherent in adoption. But this policy 
has undoubtedly been facilitated by the provision of a legal 
framework whereby the adopted child has a recognised 
status in law. Social research is urgently needed to provide 
evidence for the formulation of an adequate policy which 
makes provision for the status and well being of AID 
children in our society without the need for subterfuge and 
secrecy. 

In this article we consider AID only in relation to the 
needs of infertile couples, but recently publicity has been 
given to isolated instances of single girls and lesbian 
couples who have bad their requests for AID granted. In 
the present climate of the "woman's right to choose" this 
demand is likely to grow. D 
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Must have high-level real-time experience 
Top salaries paid to right people 



Problem: 

You're lour on staff. 
Late on schedule. 



You're late to market Your development costs are 
looking like a nightmare. So are your programmers. 
You're having to turn away business. And every job ad 
in the trade press seems pointed directly al the people 
you've got. 

Sound like your situation right now? We're not 
surprised Everyone's suffering. The fact is there just aren't 
enough programmers. The schools can't turn them out 
fast enough. Many of the ones they do produce still need 
expensive on-the-job training. You can't afford the 
money. Your over worked programmers can't afford the 
time. No wonder there's so much poaching going on. 



But it's a self-inflicted wound. Many system 
designers base their purchases of OEM computers on 
hardware-only criteria, leave the systems software till 
afterwards. But it's only afterwards thai it becomes 
obvious that it's the systems software which really costs 
you the unplanned time, the unexpected cost And 
loses you the overworked, underful filled programmer. 

In so many cases, doing systems software from 
scratch makes as much economic sense as re-inventing 
the wheel. Especially when our alternative offers you 
both short and long-term solutions. 




Solution! 

VAX/ VMS. Software that helps you get 
to market on time, on budget. 



VMS gives you more ready-to-go software lhan any 
remotely comparable operating system. 

So your programmers gel to the applications 
software fast fresh and eager. Complete it in less time 
At less cost. 

Enjoying themselves. Because VAX is a pleasure 
to work with. Hardware and software designers worked 
as an integrated team to make the VAX/VMS combina- 
tion a real thoroughbred - and it feels and reacts like one. 

Documentation, we believe, is the most complete 
on the market. There's a host of hardware options and 
software tools to help you get the Job down the critical 
path ahead of the deadline. 

As one user put it: "an implemented dream I" 

You save time. You save strain. You gain in 
individual productivity. New people find their feet on the 
system in days, relishing its power and quick response. 
While people with PDP-11 experience take to it like ducks 
to water. 

Because that's another VAX benefit A true state-of- 
the-art 32-bit supermini, it can also run and develop 
16-bit PDP-11 software. Faster than our biggest PDP-11! 

Software migrates between word widths as 
easily as people. Just run in one code while simultaneously 
generating the other. 

Already used in demanding real-time applications 
like simulation, power control and seismology. VAX is 



consistently better in benchmarks than other computers 
in its class. 

If your time problems are as frightening as those of 
some OEMs we've helped recently, perhaps you 
should call us right away for the proof that this is the solu- 
tion you've been looking for 

If you're one of the lucky few with a little time to 
spare, use the coupon! 

^~ Digilal. give me info'mairon on VAX-11/780 and its 
VMS software 

My application 

Name : 

Tnmpapy 

Address . 



Send io : Terry Claike. Dtgnai Equipmem Co Umii&d 
^ Dignai House. Kings Road. Reading RG1 4HS 



Come to the No.1 OEM supplier 
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Animals can (ell lies — and what is more 
they can tell which humans are deliber- 
ately misleading them. Guy Woodruff and 
David Prcmack of the University of 
Pennsylvania have collected strong evi- 
dence for These controversial claims in 
a study of deceit in four African-born 
chimpanzees. Sadie. Bert, Luvie and 
Jessie {Coomcion, vol 7, p 533). 

A single room with a wire mesh pen 
in one corner formed the setting for the 
experiment. The researchers hid a piece 
of fruit or a sweet under one of two 
containers in the room. The chimp was 
shown where the fruit was hidden, and 
then led into a pen In the corner. A 
human trainer was shown into the room, 
and told to guess under which container 
the fruit was hidden. Each chimp had 
two trainers, one cooperative, the other 
competitive. If a cooperative trainer 
guessed where the fruit was hidden he 
gave it to the chimp. 

If the competitive trainer guessed cor- 
rectly he ate the fruit, and if he guessed 
incorrectly the chimp was awarded the 
fruit. Both cooperative and competitive 
trainers were instructed to make their 
choice according to the chimp's signals. 
The chimps signalled by pointing to. 



Chimps wise up to human deceit 



Dannli L»ndr'm 

gazing at, or actually approaching (with- 
in the confines of the pen) the container 
that concealed the dainty morsel 

The chimps behaved almost exactly as 
self-interested human beings might have 
done. If the trainer was cooperative, the 
number of correct choices be made In- 




creased during the course of the experi- 
ments. On the other hand. If the trainer 
was competitive the number of correct 
choices based on the chimp's signals ac- 
tually fell, first to chance levels, and 
then to levels significantly below chance. 
In other words, chimps started by help- 



ing competitive trainers, then withdrew 
that help, and then they actually made 
misleading signals. This conclusion was 
confirmed by videotapes of the chimp's 
signals during tbe experiments. Watching 
the (apes, experimenters found that the 
frequency of all signalling fell if (he 
trainer was competitive. Moreover, once 
the chimp realised (hat his (rainer was 
competitive, he dropped pointing and ap- 
proach signals altogether. Later the 
chimp took up an active form of deceit, 
and directed the trainer to the wrong 
container! 

The two scientists then changed the 
rules. They made the human trainer the 
informed partner. By doing (his (hey 
could see whether chimps can learn to 
ignore misleading information from an 
unreliable source. Two of the chimps 
did just that. At first they took the mis- 
leading signals from the competitive 
trainer at face value. They eventually ig- 
nored these signals, and then learned to 
choose the opposite con(alner (o the one 
signalled. With (he cooperative trainer 



It seems that chimps will not only 
deceive their human trainers, they will 
also evaluate (hem for their reliability! O 



New model for ball lighting 



A new explanation for the peculiar pheno- 
menon of ball lightning has come from 
G. C. Dijkhuis of Zeldenrust College at 
Terneuzen in the Netherlands. He con- 
signs to oblivion previous explanations, 
which have ranged from chemical reac- 
tions, through glow discharges and 
microwave action, to nuclear reactions 
and tbe annihilation of antimatter, by 
the fact that a melal aeroplane Is air- 
tight and magnetic field-proof. The 
answer, he says, must lie in simple elec- 
tric charge (Nature, vol 284, p 150). 

Apparently reliable witnesses have 
seen incandescent balls of light floating 



about during thunderstorms for cen- 
times, but because it is virtually impos- 
sible to explain ball lightning, most 
physicists for long regarded It In (he 
same light — so to speak — as UFOs. levi- 
tation and things that go bump in the 
night. Ball lightning has become a re- 
spectable subject in the past few years, 
largely because a football-sized specimen 
presented Itself to physicist Roger Jen- 
nison in 1963 — floating down the aisle of 
a commercial airliner on a night flight 
from New York to Washington. While 
other passengers gaped. Jennlson quickly 
estimated its size, speed, colour, light 



Bio-war in the greenhouse 



Ilotanists may at last have developed an 
effective way of eradicating one of the 
most persistent pests in glasshouses, 
Myitis perricoe. the peach potato aphis. 



Phis, 



plai 



bug, that attacks a variety of crops, and 
specially hard to control in commer- 
cial chrysanthemum glasshouses. When 
sparsely scattered over the plants, it does 
little damage, but in the warm humid 
glasshouse, it multiplies rapidly, and at- 
tacks the flowers, making them unsale- 
able. Pesticides are only partially effec- 
tive, because tbe aphids congregate on 
the underside of the lightly packed young 
leaves where the spray cannot reach. 

B. A. Hall and H. D. Burgess of the 
Glasshouse Crops Research Institute, at 
Liltlehamplon, came across Ver/icilfitim 
lecnmi, a tropical fungus related to a 
plant pathogen that causes wih in tomato 
planls. V. lecanu is known to attack 



tropical insects, so Hall and Burgess 
cultivated li in a nutrient solution and 
sprayed the fungal spores on to glass- 
house chrysanthemums most susceptible 
to aphis attack (Annals of Applied 
Biology, vol 93. p 235). Two factors 
favoured the fungus. One is the high 
temperature and humidity of the glass- 
house: the other is that Myzus is a rest- 
less bug. Even when infected, it wanders 
among its siblings spreading disease, so 
that even those clustered under the leaf 
rosettes are killed. 

Results have been spectacular. In some 
cases the aphids have disappeared com- 
pletely, though success with a couple of 
minor insect pests has been uneven. But 
Hall and Burgess hope that the tests 
they are now doing will confirm their 
results, and succeed even with the minor 
pests. Chrysanthemum growers will be 
their progress with interest. □ 



and heat ou[put and its apparent darken- 
ing towards the edge (Nature, vol 224, 
p895). 

Dijkhuis's new theory runs roughly 
as follows. Split off electrons from air 
atoms, and the result could be an ionised 
plasma ball. As a normal plasma ball 
would puff out of existence in a 
thousandth of a second, Dijkhuis suggests 
tha( the ball is superconducting. Bui al- 
though superconductivity (zero electrical 
resistance) will have the required effect 
in stabilising tbe plasma. It Is a property 
usually associated with very cold metals, 
not extremely hoi gases. Dujkhuis res- 
cues this situation by making the charge 
carriers not individual electrons but tiny 
whirling vortices only a millionth of a 
centimetre across. The ball is thus "a 
sponge-like structure of tenuous vortex 
cores nested in a dense ambient plasma". 

As ball lightning floats in air, its 
average density must be similar to (hat 
of air. Dijkhuis calcula(es (hat a typical 
ball has a pressure within it of 180 atmos- 
pheres, constant throughout, but its den- 
sity drops from six times tha( of normal 
air just within its surface to three- 
milltonths of (he value at (he cen(re. 
Over the same distance the temperature 
rises from 4000°C to 100 million °C— 
seven times hotter than the temperature 
at the Sun's core! 

Dijkhuis doesn't explain why the 
scorching centre doesn't heat up the out- 
side layers and destroy the ball, nor 
what conditions are like at the surface 
where ordinary air meets the dense hot 
plasma of the ball. One thing can be 
safely predicted about Dijkhuis's work, 
anyway: like all its predecessors it won't 
finally lay the ghost of the ball lightning 
mystery to everyone's satisfaction. □ 
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Genetic engineering 

John N 

Bacteria, already widely used lu make 
antibiotics, eniymes and vitamins, and 
now being engineered to make vaccines 
and interferon, should play an important 
part in the production of plastics, paints 
and pesticides within the next 10 to IS 
years. Howard Dalton of the Biological 
Sciences Department of Warwick Univer- 
sity has been investigating bacteria used 
In making animal feed from North Sea 
gas and finds that they can also be har- 
nessed to produce materials ranging from 
plastics and paints to pesticides. For ex. 
ample, the bacteria can oxidise hydro- 
carbons, much more efficiently than con- 
ventional industrial processes. The snag 
in using bacteria, though, is their rela- 
tively low productivity. But genetic en- 
gineering now offers the means of boost- 
in*; productivity hundreds of times over, 
thus making bacterial biotechnology 
more economically attractive. 

Dallon's group began work on Meffiu- 
locoecui capsufalus. a strain of bacterium 
that feeds on and oxidises methane, and 
which was originally isolated from the 
Brnnan hot springs in Bath, in the early 
1970s- AfefftytococciM was then con- 
sidered as a source of single-cell protein 
for animal food. Such possibilities were 
attractive because simultaneously the 
anchovv fisheries and soya harvests had 
failed thus forcing European producers 
to seek an independent source of protein 
for farm animals. But ns the price of gas 
rose, the group turned lo olher more 
valuable products that might be made 
from it. 

The researchers discovered that Methy- 
!oc>ccut can oxidise several other hydro- 
carbons besides methane. For example, 
it can oxidise ethylene to elhylene oxide, 
which Is a difficult reaction to perform by 
other means. The bacterium can also 
oxidise propylene to propylene oxide, 
which, as rarried out at present in 
chemical industry, is an expensive and 
inefficient reaction. Both these oxidations 
form part of the first steps in making 
p'astic foams and paints among other 



peps up biocatalysts 

ill 

products; and this suggested an immedi- 
ate application for the discovery. 

About £5 thousand million worth of 
propylene oxide, at £400 per tonne, is be- 
ing produced by conventional techniques 
from propylene every year, worldwide. 
Other important oxidations which Dal- 
ton finds Methulococcus can perform 
effectively include: bemene to phenol, 
toluene to cresol and methanol to formal- 
dehyde. Among these, the toluene to 
cresol oxidation looks especially attrac- 
tive because of the big jump in value; 
from £220 per tonne for toluene to £600 
per tonne for cresol. 

The obvious attraction in using Methy- 
lococcus in such processes is that it 
achieves its oxidations at around 40°C 
and at normal pressures, compared with 
several hundred degrees and the high 
pressures needed in conventional pro- 
cesses. Even when the maximum possible 
use is made of the process heat needed 
for conventional hydrocarbon oxidatinns, 
a manufacturing process that involves 
bacterial action still results in a con- 
siderable energy saving. 

Oalton's breakthrough is that he has 
shown how to improve the hitherto low 
productivity of oxidation bv bacteria. He 
and his colleagues are able to engineer 
\felhytococcus by multiplying the quan- 
tity of DNA coding for the ennyme re- 
sponsible for the vital oxidations many 
times over. So the bacteria make much 
more enzyme than usual; they arc hun- 
dreds of times more productive. The 
trick is to insert the DNA coding for the 
enxyme into plasmids — cell structures 
that can reproduce autonomously from 
the bacterium. These are then multiplied 
in Afefhutococeus. In the future, per- 
haps, other bacteria may prove more 
suitable for some industrial processes. 
By allying this genetic engineering with 
the selection of strains of bacteria which 
give the highest rales to begin with, and 
which are not poisoned by the product 
they produce, several bacterial oxidations 
are made more efficient. 



The usual way to utilise bacterial en- 
zymes is to isolate them from the bac- 
teria. Cetus. an American bioengineer- 
ing company that works along similar 
lines with Afethyloeocctu, is pursuing 
this route. However, there are consider- 
able problems with the instability of the 
isolated enzyme and in supplying it with 
energy in an appropriate form. Dalton's 
group wants to be able to use whole bac- 
teria either grown in reactors, similar 
to those used by 1CI in its plant for 
making single-cell protein from cthanol, 
or immobilised on stocky glass or nylon 
beads. 

Dalton believes that feedstocks for 
paints, plastics, pesticides and so on will, 
be made by bacteria on an industrial 
scale within 10 or 15 years, in Britain, 
Europe, the United States and Japan. 
Afefhyiococcus may find its first applica- 
tion in expensive pharmaceuticals and 
perfumes — the manufacture of which 
Dives oxidation steps that are especially 
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London larders are 
laced with lead 

I.OBdoa soil Is so heavily conUminited 
with lead as to make It unsuitable for 
allotments, according to B. E. Davies, 
of the Department of Geography at the 
University of Aberystwyth. Davies found 
very high concentrations of lead In the 
soil In central London, and a gradual 
decline vrllh distance away from the 
centre (Journal of Aflrirullural Science, 
vol 98, p 749). 

Davies also analysed crops of radishes 
grown on the same sites, and found they 
all contained lead In amounts sufficient 
to present a health risk. He conclude* 
that most soils within a 10 km radius of 
Marble Arch are likely lo be contami- 
nated with lead, and as such are likely 
to present a significant health hazard If 
used for the production of food. □ 



Asteroids cut by grooves 

Up to a auarter of all asteroids smaller 
than 100 km in diameter will be covered 
with long trough-like grooves, accordine 
to P. Thomas and J. Veverka of Cornell 
University's Laboratory for Planetary 
Studies. This prediction has come from 
an ana'ysls of one of the most surprising 
results of space missions to Mars: the 
dfsciverv of long trough-like grooves on 
the surface rf its inner satellite Phobos 
(Icunis. vol 40. p 3941. 

The first theory was that the grooves, 
which are 150 metres wide and 15 metres 
ieep. were caused by tidal stresses pull- 
ing Phobos apart. An early alternative 
was that they were made when Mars cap- 
ured Phobos. But later investigations 
ihnwed that they are closely associated 
with the largest crater on the satellite. 
Stickney. and researchers now believe 
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that they were formed by the impact that 
created Stickney. 

Using the theory developed for Phobos. 
the authors speculate about the effects of 
impacts of different energies on asteroids. 
Below a certain critical energy a simple 
crater is farmed; above it, grooves 
result. A still more energetic impact 
causes grooves and spallation of material 
Irom the antipode or even complete frag- 
mentation of the asteroid. The appear- 
ance of the grooves will depend on the 
nature of the asteroid and in particulor 
whether or not it has a thick regolith — 
loose weathered material between the 
ground surface and the bedrock. The 
metallic M-type asteroids are believed to 
have very little regolith. so the fractures 
will be sharp. The stony S-type asteroids, 
on the other hand, have a deep regolith, 
which can drain into the fractures giving 
them a rounded appearance. □ 
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The mystery of the 
missing muscle fibre 

Muscle biologists have been baffled by 
the recent discovery that young animals 
lose a higb proportion of muscle fibre. 

As we get older, the size and strength 
of our muscles decrease. Hie number of 
fibres in a given muscle also falls from 
youth to old age. Until recently, it was 
assumed that the loss of fibres occurs 
late in life, but two recent studies 
show that this is not so. E. C Ihemelandu 
of the University of Nigeria reported 
that in dogs a given muscle loses up to 
30 per cent of its fibres between 2 
and 12 months of age. D. K. Layman and 
his colleagues at the University of 
Minnesota recorded losses of up to 40 
per cent in the 4'j months after weaning 
In rats. 

Layman and his colleagues point out 
that It seems nonsensical for an animal 
to produce muscle fibres only to lose 
them while it is still in the prime of life. 
The fate of the missing muscle fibres ts 
also a mystery. So far, no one has found 
any sign of degeneration of muscle fibres, 
so where do tboy go? The Minnesota 
group makes the intriguing speculation 
that the fibres may fuse with one an- 
other- 

This highly speculative idea fits in 
with the scientists' observation that the 
total number of nuclei in a muscle does 



not decrease with the passage of time 
as it would if muscle fibres were simply 
lost. That the muscle fibres also get 
nigger supports the hypothesis that the 
fibres fuse together. 

These new results may cause a few 
sleepless nights for neurobiologists be- 
cause the large-scale loss and/or fusion 
of muscle fibres will result in a continual 
readjustment of the precisely regulated 
nerve supply to muscles. As the nerves 
control many of the functional and bio- 
chemical characteristics of the different 
kinds of muscle fibre, there could be a 
ceaseless shifting of the properties of 
individual muscle fibres. O 




Electron micrograph of striated muscle. 
Do muscle fibres fuse together as young 
animals prow? 



Direct drilling up and down the country 



Observant readers in the English country- 
side last autumn may have been sur- 
prised lo see farmers drilling unploughed 
fields, sowing their seed into the burnt 
stubble of the previous crop, without first 
ploughing the land. This practice of 
direct drilling it fast becoming of major 
significance for the cultivation of winter 
cereals, but fanners are still unsure as 
to whether their land is suitable for this 
technique. A group led by Bob Cannell 
of the Agricultural Besearch Council's 
Let combe Laboratory in Wantage, has 
discovered whero farmers could benefit 
by this technique (Outlook on Agricul- 
ture, vol 9. p 306). 

The researchers restricted their atten- 
tion to the cereal growing lands ol the 
east of Britain, where they identified 
three categories of soil On chalk, lime- 
stone and well-dained loamy soils, yields 
comparable with those obtained by con- 
ventional means can be obtained by 
direct drilling. But land which Is only 
moderately well drained gives accept- 
able yields for winter cereals, but yields 
from spring-sown crops could be sub- 
stantially reduced. On light sandy soils, 
and the wet alluvial and day soils 
farmers using the direct-drilling tech- 
nique run a considerable risk of reduced 
yields, particularly on spring-sown crops. 

Besearch into cultivation without 
ploughing has been going on since about 
1961, when it was realised that a shallow 
seed-bed is all that is required for cereal 
growth. The function of the plough is 
to bury the trash from the previous crop, 



and thus prevent weed growth, but now 
this can be controlled chemically. 

Experience has shown that yields of 
winter cereals are in the long term about 
the tame for both direct drilled and 
conventionally cultivated crops. Con- 
sequently the benefit to the farmer comes 
from the advantages of timeliness of 
cultivations, permitting him to increase 
bis area of autumn-sown cereals which 
show an average greater yield of 1 
tonne/hectare over the corresponding 
spring-sown crop. Also many studies 
have shown that under direct drilling 
better soil conditions develop without (he 
major soil disturbance of ploughing, and 
this can result, in some circumstances, 
in an increase of crop yield. 

Equally important is the increased 
speed of the drilling operation, which 
permits the farmer to sow a much larger 
proportion of his area near the optimum 
time. This factor is particularly critical 
for crops sown in spring, for which there 
is a marked decrease in yield if the 
crop is sown late. However, spring-grown 
crops are also considerably more at risk 
in direct-drilled land than their winter- 
sown equivalents, probably because they 
have a shorter period to develop 
adequate root systems. 

Early experiments were conducted 
with light soils, but recently they have 
been extended to a wider range of soil 
types. The results from direct drilling 
are found to depend on toe soil type, and 
consequently fanners wanted to know if 
their soils wore suitable. □ 



The Universe shrinks 
before powerful statistics 

Our Galaxy is considerably smaller than 
astronomers believe, say two British 
astronomers who have introduced a 
powerful statistical technique for cal- 
culating star distances. 

Victor Clube and John Dawe of the 
Royal Observatory. Edinburgh, conclude 
that all the distances to other galaxies 
should be decreased, reducing the size 
and age of the Universe below even re- 
cent low estimates (see this week's issue, 
p S44). Clube and Dawe measured star 
distances independently of the usual 
trigonometrical parallax technique (ap- 
parent change in a star's position as the 
Earth moves around the Sun) and the 
moving cluster method (perspective 
causes a moving star cluster's apparent 
siie to change). They have updated two 
older methods: those involving secular 
and statistical parallaxes (Mont hip 
Notices of the Royal Astronomical 
Society, vol 190, pp 575 and 591). 

Because the Sun Is travelling towards 
the constellation Hercules, observers on 
Earth see other stars moving in the 
opposite direction. This "secular" motion 
depends on the distance of the star from 
us — just as a train passenger sees a 
telegraph pole shoot backwards more 
rapidly than a distant tree. In addition, 
each star has its own individual motion 
so astronomers must take some kind of 
average. 

The best way is Id apply the method to 
stars of the same type, having the same 
intrinsic luminosity. The results of the 
secular parallax method are then ex- 
pressed not as individual star distances, 
but as the intrinsic luminosity of the star- 
type. Astronomers then have a "standard 
candle", and the distances to other stars 
of the same type can be calculated from 
I heir apparent brightnesses by the 
inverse-square law. 

The second method uses the individual 
motions of the star. Astronomers con- 
sider many* stars of the same type : their 
average speed toward or away from us 
(radial motion) should be equal to their 
average speed across the sky (transverse 
motion). The former can be measured 
spectroscopically; tbe latter is related to 
the measured angular speed and the dis- 
tance- So the distances, and more Im- 
portant the luminosity of a class of star, 
can be determined statistically. 

Traditionally the "standard candle" 
and statistical methods have been used 
separately, and the results averaged. 
But Clube and Dawe used a powerful 
statistical method, a "maximum likeli- 
hood" technique, that takes all the data 
together and selects the most likely 
values of the parameters (actual lumin- 
osity, speed of the Sun, and so on) that 
will fit the observations, allowing for 
experimental error. 

They used the method lo calculate the 
luminosity of Bit Lyrae variable stars 
(named for their prototype in the con- 
stellation Lyra, the lyre), a very impor- 
tant ''standard candle" because the ► 
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-4 luminosity of all RR I.yrae (averaged 
over their period of variation) is iden- 
tical. The improved technique shows that 
they are only two-thirds as bright as pre- 
viously thought (the new absolute magni- 
tude is +1-0). 

Study of the RR Lyrae near the centre 
of the Galaxy has always been one of the 
best ways of determining the Sun's dis- 
tance out— and thus the scale of the 
Galaxy. 

Clube and Dawe's rccalibration brings 
the Sun's distance from the centre of 
the Galaxy from the usually-quoted 
figure of 13000 light years (10 kilo- 
parse cs> down to only 23 000 light years, 
reducing the Galaxy in proportion to 
only three-quarters its "nominal" site. 
At around 70000 light years diameter. 
It becomes a rather weedy spiral galaxy, 
only half the size of the neighbouring 
Andromeda Galaxy. 

Can the difference be due to an un- 
suspected fault in the new method? 
Derek Jones, one of the editors of the 
Monthly Notices, challenged Clube and 
Dawe to analyse a set of synthetic 
obsrrv,itions tli.it bp\\ pr<»!ui>-i! «nli ,i 



random number generator, and included 
in the challenge Dutch astronomer 
Andre Heck who has developed a similar 
technique. Dawe says "this must have 
been one of the first times that authors 
of a statistical technique hove been sub- 
ject to such a challenge; fortunately both 
Andre and ourselves came up with the 
correct solution". 

Clube and Dawe have had a hard 
struggle to get their work into Monthly 
Notices, a journal which has a reputation 
for reliable, strict lyrefereed papers. The 
editors normally accept or reject on the 
basis of one or two referees' reports; 
Clube and Dawe's papers went the 
rounds of three referees and an arbi- 
trator, It took two years from submission 
to publication in a journal whose normal 
turn-round time is well under a year. 

Perhaps this reflects a reluctance on 
the part of astronomers to accept one 
major consequence of the new results: 
that all extragalactic distances decrease. 
The Magellanic Clouds, our nearest 
neighbours, are reduced in distance by 
40 per cent, to 130 000 light years for 
the Small and 125 000 light years for 



the Large Magellanic Cloud. 

Such a change would undermine the 
current cornerstone of extragalactic dis- 
tance measurement: the use of the 
Cepheid variable stars. Clube and Dawe 
confirm the accepted luminosity of 
Cepheids in our own Galaxy, but make 
those in the Magellanic Clouds fainter, 
All extragalactic distances are then 
scaled down, meaning that the Universe 
is smaller and younger. Barry Madore 
at Cambridge University has already 
questioned the accepted calibration of 
Cepheids, and Clube and Dawe's work 
is strong support : Jones calls their con- 
tribution "two very good and sound 
papers". 

Other astronomers have adduced other 
evidence for reducing the distance of 
galaxies. Dawe says "we are striking 
directly at the foundations of the estab- 
lishment viewpoint but we are not alone 
in questioning the orthodox line". A 
reply is now due from the "orthodox" 
astronomers, who have followed the 
painstakingly detailed studies made 10 
years ago by Allan Sandage and Gustav 
Tnmmann □ 



kill off any blood-derived cells in the 
thyroid tissue. They found that the mice 
receiving the transplant rejected un- 
treated thyroid tissue within 15 or 20 
days of grafting. By contrast, treated 
tissue in most animals has shown no 
sign of rejection l'i years later. 

The transplantation of thyroid tissue 
has theoretical interest, but tittle practi- 
cal application. Successful transplanta- 
tion of pancreatic islets, on the other 
hand, could do much to assist in the 
treatment of juvenile onset diabetes. 

Transplanted pancreatic Wets usually 
provoke a strong immune reaction in the 
recipient, so they are difficult to trans- 
plant even when drastic techniques for 
suppressing Hie immune reaction are ap- 
plied. But islets can be maintained In 
organ culture, and several research 
groups have attempted lo transplant 
them this way. 

In the successful technique for trans- 
planting thyroid tissues, the material is 
cultured in an atmosphere consisting of 
95 per cent oxygen and 5 per cent carbon 
dioxide to condition the cells before 
grafting. Single islets cannot be cultured 
In an atmosphere containing so high an 
oxygen concentration. But Latterly and 
his colleagues K. M. Bowen and L. 
Andrus have found that they can get 
round the problem by fusing 50 or so 
islets together during culturing. So far. 
they have observed little evidence of 
rejection of pancreatic islets transplanted 
from one mouse strain to another for 
three months after grafting (Lancet. 
1979, vol 2,p585). 

Lafferly and his co-workers point out 
that, in its present form, their method Is 
technically difficult and could not be ad- 
apted for larger organs such as kidneys. 
However, It should be possible to develop 
techniques for removing or inactivating 
the main immunity-stimulating com- 
ponents of such organs. □ 



Culture of organs for transplant 



A team of Australian researchers has 
come up with a new theory for why 
people reject transplanted organs. Their 
ideas have led them to develop an alter- 
native way of preparing organs before 
they are transplanted. 

Sdentists have long thought that tissue 
or organ transplants are rejected when 
the body's immune system detects anti- 
gens on the "intruding" material and 
activates specific T cells (lymphocytes). 
Once activated, the T cells attack and 
kill the cells of the graft. 

This view implies that all antigens will 
stimulate differentiatinn of T cells, but 
in recent years it has become Clear that 
tills is not always so. In a forthcoming 
paper in rraruplnnialion, Dr Kevin 
Lafferty of the Australian National Uni- 
versity's John Curtin School of Medical 
Research suggests that differentiation of 
T cells occurs only when two signals 
from certain stimulator cells simul- 
taneously reach precursors of the T cells. 
The two signals consist of anrigi 
ted on the surface of the slimulat 
and a substance emitted by their 
the Australians call lympbocyt 
lator. 

Although all foreign cells 
surface antigen needed to stimulate T 
cell differentiation, not all produce lym- 
phoeyte co-stimulator. Indeed. Lafferty 
and his colleagues have evidence that in 
transplanted tissue the co-stimulator, 
which must be present to cause rejection 
of foreign tissue, is produced by passen- 
ger leucocytes that originate in the blood 
and lymph system of the donor. These 
passenger leucocytes, it seems, produce 
these co-stimulators only when they are 
active in metabolism. So It should be 
possible to facilitate organ or tissue 
transplants by treating the tissue in 
culture to eliminate (or at least to in- 



activate) the passenger leucocytes they 
contain. Such procedures could allow 
doctors to dispense with the drastic tech- 
niques that they currently use to suppress 
the recipient's immune system. 

The idea of culturing organs before 
grafting them into other individuals has 
been around for many years, but for a 
number of reasons it has been out of 
fashion. Recently it has enjoyed a small 
revival: for example, a research group 
at Hammersmith Hospital has been using 
it with some success to transplant kidneys 
between different strains of laboratory 
rats (Sew Scientist, 10 January, p 75). 

On the other side of the world. UlTerty 
and his team have also produced some 
promising results. They have transplan- 
ted thyroid tissue from individuals of one 
mouse strain to another after culturing 
the tissue under conditions designed to 




Thyroid tissues from a mouse 
transplanted onto the kidney capsules 
from a mouse of a different strain. 
Untreated tissue is rejected (above) 
two weeks after grafting, whUe cultured 
tissue (below) is healthy one month 
after grafting 
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The next group of people who fear thai 
computers will make them redundant 
may be translators. Researchers in the 
United States are near to perfecting 
equipment that translates text from one 
language to another — with only limited 
assistance from people. The system, 
which could be a boon to many organisa- 
tions ranging between multinational cor- 
porations and language schools, should 
soon be available commercially. This is 
the view of Dr Alan Melby, assistant 
professor of linguistics at Brigham 
Young University in Utah where the 
equipment is being developed. 

The European Commission in Brussels 
is among the organisations interested in 
automatic language translation. In 1979 
it started a three-year project to research 
ways of translating papers into differ- 
ent languages. This is mainly to cut down 
on the huge cost of employing transla- 
tors. 

Researchers have studied techniques of 
translating languages by machine for 
at least 30 years, but so far with limited 
success. The main problem lies in trying 
to relate the grammatical rules which 
define the structure, or syntax, of a sen- 
tence to the meaning, or semantics, of 
the group of words. For example, the 
sentences "He washed the dishes with a 
rag" and "He washed the dishes with 
Susan" have a similar structure but dif- 
ferent semantic contexts. 

Most researchers of machine transla- 
tion have tried to perform a syntactic 
analysis of a group of words followed by 
some automatic way of working out the 
words' meaning. The simplest technique 
is a direct word-by-word translation with 
a limited search for the syntactic context 
of that word, for example by looking for 
nearby articles and pronouns. 

Researchers at Brigham Young Univer- 
sity, however, have adopted a novel ap- 
proach. They ask people to "converse" 
with the computer during the initial 
analysis. In effect, humans help out the 
machine a little. The result is that the 
computer makes sense of what it is trans- 
lating from both a syntactic and semantic 
\iew point. 

The science of machine translation is 
an extension of linguistics research: 
once the language analysis has been re- 
lined, the computing tasks become rela- 
tively trivial. The Utah system Is based 
on a model of language structure de- 
veloped in the 1960s and known as 
junction grammar (JG>. The essence of 
JG is the "J-tree" representation, which 
breaks down a sentence into a kind of 
"family tree" in which the language 
equivalent of a "mother" (or father) in 
the tree is known as a "node". 

For example, the sentence "The boy 
ate an apple" is translated into the shape 
of the family tree shown in the diagram. 
In JG, a sentence in its simplest form 
contains a subject ("the boy") and a node 
called the verbal predicate ("ate an 
apple"), which itself subdivides into its 
own mini-tree or subjunction. This leads 



Machines break down language barriers 
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"Family tree*' of sentences like this one 
could help to put translators oul of vork 

to the rest of the sentence — "ate" and 
"an apple". From such simple trees do 
mighty theories grow. 

In JG, the meaning of a sentence is 
computed from the relationships between 
the individual meanings of the nodes. 
For example, returning to the ambiguity 
about washing dishes with rags or Susan, 
a JG analysis in the 6rst sentence would 
link the object ("rag") to its prepositional 
node "with". But with the second sen- 
tence, the analysis would link Susan 
directly with the "he" of the predicate 
"he washed dishes", creating a different 
form of subjunction. 

The example indicates that this kind of 
analysis takes account of both syntax 



and meaning. In the Utah system, the 
decisions about the appropriate meaning 
of a particular sentence are not yet per- 
formed by computer; instead a person 
instructs the computer which meanini 
adopt in a particular context. The com- 
puter then analyses and records the 
relevant J-trees, which are stored in co 
putcr code on magnetic discs and tape. 

With these computerised J-trees, the 
source text can be translated into a 
number of "target" languages using com- 
puter programs which carry out the J- 
tree-to-languagc translation rather than 
direct language-lo-language conversion. 
The Brigham Young workers have de- 
veloped their techniques to translate 
from "J-tree" English to Spanish, Portu- 
guese, German, French and Chinese. 

Originally, the researchers hoped to 
develop techniques derived from artificial 
intelligence research which would auto- 
matically carry out the task of assigning 
meaning to ambiguous sentences. This 
would mean that even the limited help 
of a person would not be needed. But 
Melby says that, for the foreseeable 
future, the partnership between man 
and machine in the system he is now 
developing offers the best chance of 
O 



Banking on electronic 
cash payments 

A new method of making cash trans- 
actions could be on the way with 
special credit cards issued by two British 
banks. Tbe Nadonal Westminster Bank 
and the Clydesdale Bank of Scotland 
have given customers magoctically- 
coded cards which they can use to 
deposit or draw out money. 

The customer visits his or her bank 
in the normal way but instead of writ- 
ing out either a cheque or filling in a 
deposit form, he hands over his card. 
The teller checks that the person is 
the card's true owner by asking him to 
key in a special number: then the trans- 
action is carried out by the teller operat- 
ing a computer terminal. The system 
should help to reduce paperwork and 
cut the fraudulent use of bank cards. 

The National Westminster Bank is 
issuing five million customers with the 
new cheque cards, which are water- 
marked, using a tape recording tech- 
nique, with a code that gives the owners 
identity. Initially, the customers will 
present their cards with cheques in the 
same way that they use conventional 
credit cards. Eventually, however, the 
card holders will be able to deposit or 
withdraw money from banks whose 
staff have been supplied with the neces- 
sary terminals. 

The system could also be extended to 
shops. Big stores could be given similar 
terminals that staff would operate to lei 
card holders buy goods without handing 
over cash. 

Developed by Emidata, part of the 
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EMI group, the tape-recording tech- 
nique—called watermark magnetics — 
permanently records data onto a piece 
of magnetic tape. This is then fixed to 
the plastic cheque card. In the conven- 
tiona] method of recording data — such 
as on a computer tape or a music 
cassette — the information can be erased 
by passing it through a sufficiently strong 
magnetic field. 

This will not happen with the new 
cards. Emidata creates the watermark 
by passing a piece of tape through a 
magnetic encoding machine. This 
happens while the solution that bonds 
the ferric oxide particles in the tape to 
a backing material is still wet Then the 
particles are "locked" into place with 
fast-drying chemicals. 

The Clydesdale Bank of Scotland 
already operates a "chcqueless" trans- 
action network based on magnetic cards 
(not of the watermarked variety) that 
operates on similar lines to the system 
planned by the National Westminster 
Bank. Over the past year about 700 
terminals have been installed in the 
bank's branches. □ 
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How Britain could be big in semiconductors 



Britain could make a We Impact in the 
next stage of the semiconductor revolu- 
tion — not by designing new integrated 
circuits but by supplying the substance 
from which they are made. This is the 
view of Rowland Ware, manager of the 
materials division of Metals Research, 
a company that is one of the world's 
leaders in making gallium arsenide. 
Many computer specialists think this 
substance could eventually become a 
rival to silicon, the material from which 
almost all the world's semiconductor 
chips are now fabricated. 

The world uses 2000 tonnes of silicon 
yearly for making integrated circuits. 
Applications for integrated circuit! are 
being discovered so fast that this figure 
is increasing by 20 per cent annually. 
(There is little chance of the world 
running out of silicon : the Earth's crust 
contains an estimated 8 X 10 1 ' tonnes 
of it.) By contrast, electronics companies 
today consume only about 20 tonnes of 
gallium arsenide per year. Most of this 
is used in light-emitting diodes. 

However, this picture could soon 
change. In theory, eallium arsenide is 
most suitable for making integrated cir- 
cuits. Its internal structure is such that 
electrons travel more quickly through it 
than through silicon. This opens up the 
possibility of making digital circuits or 
"switches" that operate much faster 
than silicon devices. 

Until recently, however, there was not 
much progress in making such circuits. 
Gallium arsenide is more expensive, and 
more difficult to purify than silicon. 
And electronics engineers found they 




Pulling cryttalt can be profitable 

could not use the same techniques to 
define circuit lines on gallium arsenide 
that they have so successfully applied 
to silicon. Engineers in the US. how- 
ever, have overcome the technical diffi- 
culties and started to make densely- 
packed chips made from gallium arsen- 
ide (New Sclentut, 24 January, p 237). 
According to the Brilish consulting firm 



Infotech, large-scale integrated chips 
made from gallium arsenide will be 
"freely available" in the mid-1980s. 

Metals Research, a subsidiary of Cam- 
bridge Instruments (CI), which is based 
near Royston, Hertfordshire, sells about 
1 tonne of eallium arsenide per year. It 
also sells the equipment called "crystal 
pullers" with which the material is made. 

Ware is now putting plans to expand 
production to the main CI board. He 
says that by 1990 gallium arsenide chips 
could constitute 10 per cent of all the 
integrated circuits sold: according to 
currenl trends, the world will then need 
about 1200 tonnes of gallium arsenide 
per year, or 60 times more than today's 
figure. Ware says his firm could expand 
its production fivefold by 1985. 

The synthesis of gallium arsenide is 
based on the "crystal pullers" developed 
at the Royal Signals and Radar Estab- 
lishment in the 1960s. Soon afterwards 
Metals Research started to sell the 
systems. There are two steps to the pro- 
cess. Gallium and arsenic are first mixed 
suit is poly crystalline gallium arsenide, 
under pressure at about 800 D C. The re- 
This is then recrystallised to give the 
monocrystalline form required for inte- 
grated circuits. A pure specimen of 
monocrystalline gallium arsenide is sus- 
pended in the mollen substance and 
slowly drawn out to give a long cylin- 
drical mass of the substance in its 
changed structural form. The reaction 
vessels In which these chemical steps 
take place can produce as much as 1 kg 
of the monocrystalline material in a pro- 
cess that takes a day. The biggest vessel 
that Metals Research sells costs £250 000 
and is 4 metres tall. □ 



Grassy eyed over 
saving energy 

A company that dries grass to make 
animal fodder has reduced fuel costs 
by adapting one of its dryers to Huidised 
bed combustion. Run by Nitrovit of 
Kettlethorpe, Lincolnshire, the equip- 
ment produces a tonne of dried grass 
at half the cost of drying the same 
quantity of material with conventional 
oil-fired heating. 

The dryer was converted to the 
Huidised bed principle In 1978, according 
to proposals from [be National Coal 
Board and G. P. Worsley. a firm that 
makes cool-handling equipment. Nitrovit 
has recently finished its first prolonged 
spell of drying with the new equipment. 
In fluidised bed combustion, coal is burnt 
on a layer of sand through which air is 
passed. The technique provides; a way of 
burning low-grade coal to give a useful 
heat output, and so offers heat cheaply. 

The grass fed into the dryer is har- 
vested during the summer months, when 
Its moisture content is about 70 per cent. 
This proportion has to be decreased to 
12 per cent. 

Each of the dryer's two coal-fired cells 
comprises a rectangular chamber that is 
lined with refractory bricks and fitted 
with an air distribution system to admit 




fluidising air. The cells are initially 
charged with graded sand. Thermo- 
couples in the sand bed Indicate its 
temperature: operators keep this con- 
stant by varying the rate at which coal 
Is fed into the cells. An alarm sounds 
in the control cabin if the temperature 
varies too widely. 

Each cell has an oil-burning precom- 
bustor which heats the sand bed at the 
start of the process. Fans on top of the 
cells force air through them. 



To start up from cold, operator! ignite 
"light ing-up" burners. At a predeter- 
mined minimum temperature, coal it 
manually fed into the cells, and damp 
grass Is channelled into the dryer 
adjacent to the cells. As the beds' tem- 
perature rises, the air fans are started 
and the coal feed switched to automatic. 
Finally, the rate at which grass is fed 
into the cells is matched to the beds' 
temperature to make sure the dryer Is 
kept at the required temperature. O 
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Californians take a shine to crystal cathedral 



The late: landmark in southern Cali- 
fornia is an all-glass cathedral as hie as 
Notre Dame in Paris. When it opens later 
this year in Orange County, south of Los 
Angeles, the building will seat 4000 
people. Others who do not want to leave 
tbe comfort or their cars can follow ser- 
vices while sitting in their vehicles: 
doors 27 metres high will open up to per- 
mit views of the interior from the park- 
ing lot outside. 

The $10 million structure will be the 
home of the Garden Grove Community 
Church, an organisation founded more 
than 25 years ago by the Rev Robert 
Schuller. Designed by architects Philip 
Johnson and John Burgee, the building's 
walls and roof are made of reflective 
{lass. Most of tbe Sun's rays bounce oS 
this material, keeping the inside of the 
church relatively cooL 

The star-shaped cathedral comprises a 
free-standing concrete balcony and office 
structure enclosed by a cage of steel 
and glass. The structure houses a 50 m 
long altar at which as many as 500 people 
can kneel at a time. Up to 700 musicians 
i be seated in the massive choir loft. 



Don Allen, Los Angela 

The crystal cathedral Is 124 m long 
and 62 m wide at its broadest point. The 
highest part of the structure is 40 m 
above the ground. The foundation of the 
building was formed by 325 poured-in- 
place concrete pylons, each 13 m deep; 
more than 20 000 tonnes of concrete were 
used in the building. A perimeter wall 
which encloses the office area helps to 
support the huge web of glass supported 
on steel that forms the main part of (he 
structure. 

The steel frame comprises about 120 
trusses which were assembled at a steel 
plant and taken to the construction site 
in lengths of up to 30 m. Up to four 
cranes at a time lifted the trusses Into 
place starting from the centre of the 
cathedral and working to each end. Five 
individual trusses in the centre support 
the weight of the three-section roof 
structure and act as the fulcrum for the 
wall sections. The superstructure con- 
tains about 1000 tonnes of steel 

More than 12000 pieces of tempered, 
silver-plated gloss cover the steel frame- 
work. The glass panels are assembled 



panels of up to seven panes {or 
lights) each. Each window panel has 
adjustable aluminium "anchors" which 
are bolted to steel anchors welded 
the superstructure's frame. In theory, 
the smaller, thicker panes of tempered 
glass in flexible mountings within the 
aluminium frames will let the cathed: 
withstand the effects of earthquakes and 
strong winds. 

Electrical and plumbing installations 
are similar to those in ordinary buildings. 
Electrical wiring is routed through chai 
nets parallel to the truss members. 
Wiring for overhead lighting is passed 
through catwalks high above 
cathedral floor from which lights are 
pended. In daylight, the cathedral shines 
like a mirror when viewed from the out- 
side. By night, Its interior illumination 
will make it virtually transparent. 

Work on the structure is slightly be- 
hind schedule and is costing more than 
its backers envisaged. Cost overruns are 
not a problem, however. The congrega- 
tion is very ready to give to the building 
fund: on one Sunday in 197B, $1*42 
million in cash was collected. 




Californians see the Ughl: the cathedral's interior (bottom, left) includes triangular balconies for the congregation. 
Right one of the building's outside faces, showing the reflection of an existing church, also made from glass 
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Yorkshire lays waste to ideas about rubbish 



Doncaster's new rubbish sorting plant 
gives hope to people who think there is 
more to rubbish than throwing it away. 
The £2*7 million installation extracts 
valuable materials from household waste 
so that they can be sold to industry. 

However, it will take as long as five 
years before the installation starts to 
earn more than the £440 000 per year it 
costs to run. The plant is operated by 
South Yorkshire District Council, which 
shared the costs of building it with the 
Department of the Environment. 

The council says that next year the 
income from sales of materials will be 
£140 000. The following year the figure 
will be £250000. After that the coundl 
hopes to start up a second refuse treat- 
ment line, which will doable the plant's 
capacity by taking rubbish from industry 
as well as people's homes, but add only 
slightly to running costs. 

Despite the length of time before the 
installation pays for itself, George 
Thomas, the council's chief environ- 
mental health officer, says that many 
other cities in the UK should investigate 
the idea of building their own plants. 
There are very few similar rubbish sort- 
ing systems in Britain. What is making 
them more attractive is the rising cost 
of carrying rubbish to dumping sites. 

Based on a prototype built at the 
Department of Industry's Warren Spring 
Laboratory in Stevenage, the Doncaster 
plant sorts from rubbish a mixture of 
materials — ferrous metals, glass, paper, 
plastics and vegetable matter. 

Ferrous metals arc extracted by mag- 
nets and sold to scrap merchants for £15 
per tonne. The plant's operators also pro- 
duce pelletised fuel composed of low- 




grade paper and plastic. The waste- 
derived-fuel pellets have two-thirds the 
calorific value of coal; they will be burnt, 
mixed with coal, as cheap industrial fuel. 

Large pieces of paper and plastic are 
sorted by a laser technique which de- 
tects how different materials reflect a 
beam of light and separates them accord- 
ingly. Paper will be sold to mills for re- 
pulping and making into cardboard. The 
future of the inevitably dirty and mixed 
plastics is less certain. But at least one 
chemical company is interested in mak- 
ing them into a weatherproof material 
for agricultural use. 

The operators hit a snag in their ideas 
for selling broken glass. There is a lot 
of coal ash in the refuse and this makes 
it more difficult to clean the glass, once 
ft has been separated, in the plant's 



washing process. However, with more 
powerful washing, the operators think 
there will be no difficulty in selling the 
glass at £15 per tonne to several neigh- 
bouring glassworks. 

According to George Thomas, the 
refuse plant has three important 
features — it involves low technology, low 
labour costs, and low energy consump- 
tion. Except for the air classifier that 
separates paper from heavier refuse, and 
the laser system that sorts paper and 
plastics, all the equipment in the plant 
can be bought as standard items in most 
parts of the world. Five men per shift 
can run the plant. The energy cost of 
separation is kept to a minimum by 
keeping the larger bits of rubbish intact 
and not chopping the whole lot up before 
separation begins. D 



Nuclear authority 
warms to home heating 

France's atomic energy agency, the 
Commissariat a 1'Energie Atomique 
<CEA). wants to build in Grenoble the 
first version of what it calls a Thermos 
urban heating reactor. The 100-megawatt 
light-water reactor has been under 
development for two years. It is designed 
to supply hot water rather than to drive 
turbines to generate electricity. 

The CEA claims the reactor is both 
cheap and safe. Built mainly under- 
ground and with a special dome, the 
reactor should be safe from the effects 
of disasters such as plane crashes or 
earthquakes. 

The agency believes that Grenoble is a 
logical trial site for Thermos — which 
France's safety authorities have yet to 
give a clean bill of health — because the 
dty has about 70 kilometres of piping 
used by an existing oil-fired heating 
system. Moreover, the CEA's research 
work on Thermos was carried out at its 
centre in Grenoble. 

A trial installation could lead to big 
overseas sales. A few years ago, the 
French talked about installing Thermos 
systems to heat up some of the colder 



parts of Siberia. Since then, there has 
been little sign of renewed efforts to sell 
the reactors, although the CEA says dis- 
cussions are still continuing. 

The CEA will not get the go-ahcad for 
the site in Grenoble without a struggle. 
Local groups of environmentalists, reluc- 
tant to accept any kind of nuclear re- 
actor, point to Grenoble's abundant 
supply of hydroelectric resources, coal 
deposits and surplus heat from a nearby 
chemical plant. 

There are also some technical hurdles 
to be overcome. The existing pipe net- 
work Is noi entirely suitable for the 
Thermos reactor. Thermos will pump out 
water at 120°C while the existing oil- 
fired network provides hot water at 130- 
180°C. Therefore the pipes might have 
to be modified. Boosting the perform- 
ance of Thermos to produce water at 
higher temperatures would be a costly 
alternative. It would entail an increase 
in water pressure and new -.'nginecring 
techniques. 

Opponents also claim that the govern- 
ment has not assessed the costs of the 
project stringently enough. However, the 
CEA says that the £20 million reactor 
should save 25 000 tonnes of fuel oil per 
year. D 



White heat of technology 

Milk drinkers In the state of Victoria In 
Australia can thank the Son for (he fact 
that their beverage Is free from germs. 
A solar-powered pasteurising plant has 
started operation at the state's North 
Eastern Dairy Company. Every morning 
the Installation heats 13 000 litres of 
milk to about 74"C: the milk remains at 
this temperature for 15 seconds before 
being cooled to 3 5 e C. The £35 000 pro- 
ject is funded by the Victorian Solar 
Energy Research Committee, an organi- 
sation set np two years ago. 

The installation draws heal from a 
25 000 litre tank of water that has been 
warmed by 120 solar collecting panels 
of total area 190 sq.m. Steam from a 
boiler Is available to provide extra heat 
If the Sun Is not shining. The backers 
of the project say 55 to 60 per cent of 
the heat provided to the pasteuriser will 
come from the panels. 

Cash for developing the plant has 
come from the Solar Energy Research 
Committee's 1290 000 per year research 
budget. The organisation wants to start 
other projects which use solar tech- 
nology— for instance in food canning 
factories or abattoirs. 
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A motorway threat to nuclear democracy 

When the House of Lords recently ruled firmly against objectors to the MHO and M42 motorways, It 
delivered a Judgement that could have enormous Implications for Britain's nuclear power programme 
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In Bushell and Another t>. the Sec- 
retary of State for the Environ- 
ment the Law Lords ruled that the 
inspector at the public inquiry into 
the two motorways at Bromsgrove 
in 1973-74 had been right to pro- 
hibit cross-examination of official witnesses on the govern- 
ment's methods of forecasting traffic requirements. The 
Lords made it clear that objectors' rights at public inquiries 
are much more limited than has been widely assumed in 
recent years. 

Coming from the highest court in the land, these judge- 
ments will shape the role and conduct of participants in 
all future public inquiries. 

The government is determined that more nuclear power 
stations shall be built. Energy Secretary David Howell's 
House of Commons statement on 18 December told the 
nuclear energy industries that they can now plan on the 
assumption that at least IS 000 megawatts of new nuclear 
capacity — say, 10 large reactors — will be ordered over the 
next 12 years. 

The electricity supply industry could thus face 10 or 
more public inquiries into nuclear station proposals be- 
tween 1982 and 1992. On the face of it, the Lords's rulings 
will make the industry's job easier. However, the very 
baldness of the judgement could have the reverse effect, by 
so upsetting public confidence in the inquiry process as to 
make nuclear expansion more difficult. 

Even without the M42 judgements, the government's pre- 
ferred timetable would strain Britain's long-established 
system of public inquiries. As the Council for the Protection 
of Rural England and Friends of the Earth emphasised in 
a recent letter to the Environment Secretary, Michael 
Hescltinc. a succession of nuclear station inquiries can be 



expected at potential reactor sites around the country. 
Objectors at these— be they local authorities, local resi- 
dents or national environmental bodies — will see the 
result of each inquiry as a foregone conclusion, as the 
government will already be committed to the construction 
programme of which the individual proposal forms part. 
In these circumstances, evidence and challenge on such 
questions as "need" — the staple diet of inquiries like those 
at Windscale and the Vale of Belvoir — will appear super- 
fluous. 

The M42 judgements carry matters still further. Applied 
to nuclear power stations, they mean that there is now no 
basis in law for challenge at a public inquiry to anything 
but the cosmetic aspects of a scheme. 

Lord Diplock's judgement clarifies two particularly im- 
portant points. First, he has ruled that no breach of natural 
justice is entailed if an inspector refuses to allow an objec- 
tor to cross-examine an official expert witness at an inquiry 
(though, of course, the objector may comment on relevant 
matters in his own evidence). Second, he has made it clear 
that an inspector may prohibit challenge by objectors on 
general issues, even if these are not matters of government 
policy. 

Such rulings may, or may not, declare new law. They 
certainly conflict with widespread expectations of public 
inquiries that have grown up in recent years. As the 1977 
High Court judgement in Nicholson u. the Secretary of 
State for Energy noted: "It used to be commonly thought 
that the purpose of a local inquiry was to enable local 
residents and organisations to 'blow off steam', but that is 
no longer the case, for persons and bodies opposed to a 
project now expect to take an active, intelligent and in- 
formed part in the decision-making process. If that expec- 
tation is denied, a sense of grievance results and public 
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opinion is affronted" The House of Lords has rejected 
this view of public inquiries. 

What then will happen when new nuclear power stations 
are proposed? The Secretary of State for Energy has said 
he will hold an inquiry into the first proposal for a pres- 
surised water reactor (PWR) after the Nuclear Instal- 
lations Inspectorate (Nil) has given safely clearance. But 
this inquiry, being the first, would perhaps be unrepresenta- 
tive. A picture of the tensions to which a succession of 
nuclear power station orders could give rise is best gained 
from looking at the likely circumstances of the subsequent 
nuclear stations. 

Consider the following sample of issues which are certain 
to arise at public inquiries: 

• In the past, official forecasts of electricity demand have 
proved grossly incorrect. Similar errors could lead to pro- 
posals for superfluous power stations. Yet the M42 judge- 
ments mean that the methods underlying such forecasts 
will be immune from cross-examination by local authorities 
and other objectors. 

• Safety standards and siting criteria for UK reactors are 
set by the Nil. But as controversy grows in other countries 
— encouraged, perhaps, by further accidents like Three 
Mile Island — new criticism will be provoked in the UK. 
For example, the Rogovin report, a recent study for the 
US Nuclear Regulatory Commission, is reported to have 
recommended that future PWRs should not be sited within 
25-40 miles of population centres. It is doubtful whether 
such a stringent criterion could always be satisfied in the 
United Kingdom. Yet however strongly objectors felt about 
the relevance of new evidence, like Rogovin, to a proposal 
for a PWR, they could be barred from cross-examining Nil 
officials on the basic criteria for siting reactors in the UK. 

• Where possible, the Central Electricity Generating Board 
(CEGB) likes to use existing nuclear power station sites 
for more than one station — as at Dungeness for example. 
Local authorities faced with applications to develop "green- 
field" sites from the CEGB will be anxious to know whether 
further nuclear power stations — and 400 kV power trans- 
mission lines — will follow the first. But to establish this 
will require cross-examination of official witnesses on plans 
for nuclear expansion well into the future. The M42 judge- 
ments put such scrutiny outside the scope of public 
inquiries. 

General confidence 

Anyone with a nodding acquaintance of the 100-day 
Windscale or Vale of Belvoir inquiries can imagine dozens 
of similar examples. The strength of feelings likely to be 
aroused by proposals on nuclear power will make demands 
on public inquiries which the House of Lords has now ruled 
are without basis in law. The dangers of undermining 
general confidence in the processes of public inquiries 
need no elaboration. 

This is a gloomy prognosis. Several arguments can be 
raised against it. 

First, in the past, inspectors have not generally used 
their discretion to restrict the scope of public inquiries, 
particularly where the subject matter has been controver- 
sial. They have allowed discussion, and even cross-examina- 
tion, on a wide range of issues, with the consent of the 
resoon^ible government departments. 

But the M42 judgements have now made plain the 
arbitrary basis on which such past indulgence has rested. 
What has been given can be taken away. The govern- 
ment's wholehearted commitments to nuclear expansion 
and the firm expectation of steady orders promised to the 
nuclear industry suggest that inspectors will be instructed 
to run future inquiries on a tight rein. 

A second possible objection concerns the role of parlia- 
ment. The Law Lords justified their restriction of the scope 
of local inquiries by claiming that a 'Svider forum" was 



more appropriate for the critical examination of issues 
such as forecasts and "need". The only independent forum 
that exists for consideration of such issues where energy 
policy is concerned is parliament's new Select Committee on 
Energy. There are no grounds at all for thinking that this 
committee could mount the kind of detailed critical 
scrutiny that will be needed. The Windscale and Belvoir 
inquiries show the problems. Parliament's processes can 
offer no convincing alternative to expert adversarial chal- 
lenge by the bodies most aggrieved by particular proposals. 

The third point is a related matter. David Howell 
assured the House of Commons on 18 December that there 
will be a public inquiry before the first PWR is built. This 
will be characterised by "the fullest explanations and the 
fullest discussion". He gave no hint as to the precise pro- 
cedures that the inquiry will follow. Nevertheless, it might 
be argued that such a forum would clear the air on many 
of the most contentious safety and policy issues surround- 
ing the PWR, thus permitting inquiries into subsequent 
PWR (or advanced gas-cooled reactor) proposals to be 
acceptably limited in scope. 

This seems unduly optimistic The history of motorway 
inquiries suggests that nuclear inquiries will grow in com- 
plexity as problems emerge and the fallibility of official 
judgements becomes clear. Local authorities harbouring 
prospective nuclear power station sites — such as Norfolk 
(Downham Market), Northumberland (Druridge Bay) and 
Gwent (Portskewett)— are anything but sanguine at the 
prospect of the CEGB's arrival. It may be more convincing 
to posit increasing rather than decreasing opposition, as 
successive proposals are brought forward. This is precisely 
what happened with motorways. It would intensify public 
expectations of inquiries. 

Recent studies have urged the development of pro- 
cedures to permit far greater public involvement in major 
energy decisions. Bodies such as the Town and Country 
Planning Association, the Outer Circle Policy Unit, the 
Council for Science and Society and the Political Ecology 
Research Group have suggested the development of 
elaborate two-tier inquiries for significant new develop- 
ments. Decision Making for Energy Futures, an Aberdeen 
University report, has called for the creation of an Energy 
Policy Commission. But important as such suggestions have 
been, they have failed to address the dilemmas posed by 
the perpetual and dynamic interaction between nuclear 
expansion, the law and public expectations of due process. 

Perhaps we should begin to face the possibility that there 
may be no way in which public involvement can be com- 
bined satisfactorily with nuclear expansion. 

Nuclear power is acknowledged to be unique among 
energy sources in the scale of the industrial, political and 
capital commitments required to sustain and implement it. 
Mans Lonnroth and William Walker have shown in a recent 
important study, The Viability of the Civil Nuclear Industry, 
that the world's most successful nuclear programmes have 
been those of the USSR and France—countries with "cen- 
tralised and relatively closed political systems, and with 
substantial state control over the utility and nuclear indus- 
tries". There seems to be no coincidence here. Not only 
docs a growing nuclear electricity system require the privi- 
leged access to capital that direct state involvement guaran- 
tees. It also needs a domestic political context in which 
disruptions to its plans and schedules can be minimised. 
Put simply, the French and Soviet experience seems to 
show that the fewer the avenues by which serious domestic 
nuclear opposition can emerge, the greater the likelihood 
that a nuclear programme can be successfully implemented. 

Seen in this light, the combination of the M42 judge- 
ments and the government's nuclear intentions suggests a 
move toward planning methods more closed and autocratic 
than those to which we in the United Kingdom have 
hitherto been accustomed. □ 
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Monitoring 
intracranial pressure. Safely. 



Abnormal increase in intracranial pressure is a 
serious danger for neurological and neurosurgical 
patients. Such increase could go unnoticed as there 
is often no immediate clinical indication. And too 
high a pressure over a prolonged period of time will 
result in functional disturbances that ore not always 
reversible. 

Although direct measurement of intracranial 
pressure is possible through a catheter in a lateral 



ventricle, the fact that the cerebral membranes must 
be perforated exposes the patient to the risk of seri- 
ous complications. Now there is a much safer method. 

In close collaboration with Professor J.WJ. Beks, 
of the Department of Neurosurgery at Groningen 
University Hospital, The Netherlands, Philips has 
adapted the 'epidural technique', in which a trans- 
ducer is brought into direct contact with the closed 
dura mater, for general clinical use. 
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A Philips-developed epidural coplanar pressure 
transducer is mounted in an Umm burr hole in the 
patient's skull, then connected to a Philips CM116 
Patient Monitoring System to continuously monitor 
intracranial pressure- The entire system is so stable 
that drift is less than 1mm Ha;/ week in vivo. Slight 
increases in pressure are immediately detected and 
can be treated accordingly. 

In several cases, this epidural technique of intra- 



cranial pressure monitoring, which is suitable for 
trauma or postoperative patients, has been life saving. 

The epidural technique of intracranial pressure 
monitoring is one example of how Philips research 
is translating advanced technology into practical 
innovation. Here are some others. 





Semiconductor lithography. TV 

Philips Beamwriter employs a Vector Scan 
writing method in obtain precise micron 
find submicron details rapidly, and a vari- 
able dock rate to address the issue of 
proximity corrections. Tanret current 
density of 10DA' cm J yields exposure dose 
a* much Ob 20x greater than other E-Beam 
systems; provides more flexibility in selec- 
tion of resists, and allows beam spot sizes 
down to 0.025 micron. Considerably 
smaller than any other E-Beam systems, 
and featuring a modular design and tem- 
perature controlled electron column, the 
Beamwritcx is the world's only commer- 
cially available production-orientated 
Vector Scan lithography .system. 



Higher B3FL Philips' revolutionary 
'Compact Disc' sound storage and repro- 
duction system employs an AlGaAs laser 
to detect digitally stored audio signals in a 
metallic-layer disc without any form of 
mechanical contact. Measuring only 115mm 
in diameter and 1.1mm thick, the compart 
disc can store up to sixty minutes of stereo 
recording - precise radial tracking being 
achieved by electronic error ojrrertion 
data derived from the disc The result? A 
reproduction quality far in excess of any 
conventional analog, sound playback sys- 
tem presently on the market 

Write for more information to: Philips 1 
Industries, C.MSJ).-Advertising. 
VOp, Room 22, Eindhoven, Holland. 
Or telephone: 

Athens 9215311. Brussels 2191800. 
Oipenhagen 01-572222. Dublin 6933 55. 
Eindhoven 7S33 33. Hamburg 28 12 348. 
Helsinki 17271. Lisbon 683121, 
London 8364360, Madrid 4042200. 
Milan 6994 371. Oslo 463890. 
SUKStholmtU5000.Vieniui629141 _ | 
Oct 471. Zurich 43 2211. 

NS 



Medical research. Research inlotheru- 
peutic means of combating virus disease 
is being carried out at the Tokyo Metro- 
politan Institute of Medical Science with 
the aid of a Philips BM4QQ electron micro- 
scope. Utilising state -of-lhe-art electronics, 
the EM400's magnification (actor Of 
800,000 Is particularly suited to the study 
of 4 micro-sized infectious agents, such as 
viruses, that cannot be resolved in the 
light microscope. In addition to govern- 
ment health activities, the Institute's 
therapeutic research h contributing to 
those of the World Health Organisation as 
one of the centres for reference and re- 
search on viral hepatitis. 
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The age of the Universe 

Astronomers believe they have good evidence that the age of the Universe — the time since the 
big bang — Is between 10 and 20 thousand million years. How do they know this — and can these 
limits be narrowed down by new observations of distant galaxies? 



Dr John Gribbin Professional astronomers were ex- 

has been talking to cited, and the general public in- 

Dr David Hants, or the trigucd and perhaps mystified, by 
Instiuueof Astronomy, the announcement late last year 
University of that a rameasurement of the age 

Cambridge of the Universe indicated it to be 

only half as old as had lately been 
believed (New Scientist, 22 November, p 587). Three 
young American astronomers — Marc Aaronson of Steward 
Observatory. John Huchra of Harvard University and 
Jeremy Mould of Kitt Peak National Observatory— had 
redetermined by a new technique the distances to several 
relatively nearby galaxies. They suggested as a result that 
the best estimate of the age of the Universe should lie 
close to 10 000 million years, rather than the 20 000 mil- 
lion years which has been increasingly accepted by the 
astronomical community over the past 20 years or so. To 
find out how simple measurements of the distances to 
galaxies are able to tell us about the age of the Universe, 
and why there should be disagreement over a factor of 
two in the results obtained by different techniques. I 
spoke to David Hanes, of the Institute of Astronomy in 
Cambridge. He too has been looking at the problem of 
measuring the distances to galaxies, and the implications 
for our understanding of the Universe at large. 

Hanes stressed that animated and often heated dis- 
cussions concerning just this range of age estimates, 10 to 
20 thousand million years, have been going on for the past 
two decades, and that it was only in 1952 that astronomers 
settled even on this "ball park" of estimates. It was then 
that astronomers realised their established scale of cosmic 
distances was wrong not by a factor of two but by a factor 
of four. Virtually overnight the accepted "age of the 
Universe" at that time was quadrupled — a discovery which 
captured public attention to an unprecedented degree. It 
puts the current bout of excitement in perspective as an 
indication that, perhaps, astronomers are steadily getting 
better estimates of when the big bang really happened. 

A factor of two is, in any event, nothing too extravagant 
when we are dealing in ages of thousands of millions of 
years. The difference between 10 and 20 thousand million 
is, indeed, a factor of two; but the difference between one 
year and 10 thousand million years is a factor of 10 
thousand million! The "error" present in the age esti- 
mates is much less significant than the dramatic fact that 
astronomical observations are able to provide a clear indi- 
cation that there was a definite beginning to the Universe, 
however many thousand million years ago it took place. 

Recession velocities 

The history of the concept of the expanding big bang 
Universe is remarkably short. As Hanes stresses, the most 
meaningful "age of the Universe" we have is the so-called 
"expansion age", and the discovery of the expansion of the 
Universe dates back only to 1912. when Vesto Slipher, 
working at the Lowell Observatory', first established that 
many non-stellar objects. — nebulae — are receding from us 
at velocities of hundreds or thousands of kilometres per 
second. These are much greater than the measured 
doppler velocities of stars in our Milky Way. The 
recession velocities were measured from the doppler 
red shifts of features in the spectra of these nebulae, but 
the precise nature of the nebulae remained a mystery until 



1924, when Edwin Hubble, using the then-new 100-inch 
telescope at Mount Wilson, detected individual Cepheid 
variable stars in some of them. He was able to prove 
beyond doubt that they lay beyond our Milky Way system 
and formed galaxies in their own right. 

Hubble and Milton Humason were able to show over the 
next few years that the large recession velocities of the 
external galaxies are correlated with their apparent 
brightnesses — the fainter galaxies (which presumably look 
fainter only because they are further away) are receding 
more rapidly than brighter (nearby) galaxies. This cor- 
relation was confirmed and refined by measurements of 
Cepheid variables in the closer external galaxies— the 
Cepheids pulsate with a period related to their brightness, 
giving "standard candles" for making distance measure- 
ments over the range that individual Cepheid stars can be 
identified. The improving measurements soon showed that 
the relationship between velocity and distance is linear, 
and it is usually expressed algebraically in the form 
V=H«d — the recession velocity V of a galaxy is propor- 
tional to its distance d. The constant of proportionality, 
H 0 , is now known as the Hubble constant; Hubble himself 
used a "k" in the equation. This discovery, combined with 
the realisation that Einstein's equations could be inter- 
preted as a description of an expanding universe, estab- 
lished cosmology as a science and made it possible, even- 
tually, to describe how the Universe has evolved from an 
initial outburst (the big bang) to its present state (see 
New Scientist, vol 83. p 506). 

Large-scale patterns 

Leaving aside the cosmological subtleties, and looking 
just at what these discoveries tell us about the age of the 
Universe, it is important, first, to ignore the small-scale 
"peculiar motions" of individual galaxies which slightly 
disturb the pattern of universal expansion. The nearby 
Andromeda galaxy (M31), for example, is actually moving 
towards us. Secondly, Hubble's constant is not, strictly 
speaking, a constant at all, because the gravitational 
attraction of all the matter in the Universe must act to 
slow down the expansion of the galaxies away from one 
another. Hubble's "constant" should decrease with time as 
the expansion velocities of all the galaxies decrease with 
time, and this is why it is given the subscript zero, to 
imply the present value of what some scrupulously correct 
astronomers prefer to call the Hubble "ratio" or Hubble 
"parameter". But detectable changes in H* occur only over 
times vastly greater than any human timescale. The para- 
meter, is expressed in units of km/s/Mpc, so that a 
galaxy at a distance of 1 Mpc (3-26 million light years, 
one megaparsec) is receding at a velocity of Ho km/s, a 
galaxy at a distance of 2 Mpc has twice that recession 
velocity, and so on. 

So we live in an expanding Universe. Using the helpful 
(but, he stresses, not strictly accurate) analogy of an 
exploding bomb. Hanes likens the outward rush of the 
galaxies to the outward rush of fragments from the bomb. 
The fastest moving fragments travel furthest in any given 
time, so that at some instant after the explosion the 
observed velocities of the fragments will be proportional 
to their distances from the site of the explosion, ignoring 
external factors such as air resistance. Such a "Hubble 
law" holds regardless of which fragment— which galaxy— 
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Figure I The expansion of the Universe seen from different 
galaxies always produces a Hubble velocity /distance 
relationship. (Based on Figure 22 m Modern Cosmology by 
D. W. Sciamat 

is chosen as the reference point from which distances and 
velocities are measured, as Figure 1 shows. 

From this analogy, it is easy to see a way of determining 
the age of the Universe. Simply divide the distance be- 
tween any two galaxies — fragments — by their relative re- 
cession velocity, which gives the time since they were 
"touching", interpreted as the time since the big bang. 
The real Universe is decelerating, of course, so the rela- 
tive recession velocity must have been bigger in the past, 
and this simple calculation must give an overestimate of 
the age of the Universe, the time since the big bang explo- 
sion. But a consistent overestimate would be enough to 
satisfy most cosmologists today. In terms of the Hubble 
constant, He, this estimate of the age of the Universe, 
dubbed the "expansion age" or the "Hubble time", is 
simply given by t=d/V = \/H, 

Although Hubble was well aware of these implications, 
and had a reliable tool for measuring velocities of galaxies 
in the form of the red shift, it was much harder to measure 
distances to other galaxies accurately. In addition, because 
the nearest galaxies have peculiar velocities which do not 
fit into the overall expansion pattern, estimates of the ex- 
pansion age depend on measuring, as accurately as pos- 
sible, the distances to galaxies at least tens of millions of 
light years away. For half a century, the distance esti- 
mates have been the weak link in the chain, and it is 
changes in the distance scale which have led to sometimes 
dramatic changes in our best estimates of the age of the 
Universe. Hubble and Humason, pioneers in this work, 
came up with an estimate of 2 thousand million years for 
the expansion age, embarrassingly short as geological 
studies already indicated at that time a much older age 
for the Earth, and nobody was happy with the idea that 
the Universe might be younger than our planet! The 
dilemma was resolved in 1952, when it was discovered, 
with the aid of ever improving observations, that Hubble 
had in some cases mistaken one kind of variable star for 
another and that in some remote galaxies superbright 
clouds of ionised gas had been mis-identified as stars. The 
result was the four-fold increase in estimates of the extra- 
galactic distance scale which pushed back the expansion 
age to 8000 million years, comfortably longer than the age 
of the Solar System (estimated at around 4'j thousand 
million years from various pieces of evidence). Since then, 
further improvements of the cosmic distance scale have 
tended to push estimates of the expansion age up towards 
20 thousand million years — a trend now reversed by the 
work of Aaronson, Huchra and Mould, and the completely 
independent studies made by Hanes, using a relatively 
unsung, but equally impressive, new technique. 

Hanes has tackled the problem by studying the bright- 
ness of globular clusters of stars in distant galaxies. These 
clusters are, potentially, excellent cosmic distance indica- 




Figure 2 A globular cluster in our Galaxy, resolved into 
individual stars; galaxies in the Virgo Cluster, are surrounded 
by thousands of globular clusters which cannot be resolved 
Mo separate stars 

tors, not least because they contain very many stars and 
are therefore very bright, visible over great distances 
across the Universe. As the name implies, globular clus- 
ters are spherical; they may contain up to a million stars 
in one cluster, with the average brightness of each star 
comparable with the brightness of our Sun. More than a 
hundred such clusters are visible around our own Galaxy, 
and they can be identified in their thousands around 
galaxies in the Virgo duster, tens of millions of light years 
away (Figure 2). If only all globular clusters were exactly 
the same brightness, intergalactic distances could be 
determined simply by measuring their apparent bright- 
nesses, which would be dimmed simply in line with the 
inverse square law, which says that a "standard candle" 
at a distance 2i from us will appear one quarter as bright 
as an identical standard candle at a distance of x. Unfor- 
tunately, as Figure 3 shows, globular clusters are not all 
identical. Within our own Galaxy, the brightest globular 
cluster is more than 100 times as luminous as the faintest 
one known, and a simple-minded comparison of two globu- 
lar clusters chosen at random in different galaxies could 
give hopelessly misleading indications of the relative dis- 
tances of the two galaxies from us. 

But Hanes has found, from a painstaking study of the 
globular clusters associated with 20 galaxies in the Virgo 
cluster, that the relative numbers of bright and faint 
globular clusters in each galaxy follow the same pattern. 
When the numbers of clusters at each brightness are plot- 
ted graphically, as a "luminosity function", essentially 
identical curves are obtained for galaxies which are 
known. From their physical association with one another 
in a group, to be at roughly the same distance from us. 
When this discovery is applied to studies of the luminosity 
function of a randomly chosen galaxy's family of globular 
clusters, it gives an unambiguous indication of distance. 

First, Hanes takes the luminosity function for the 
globulars in our own Galaxy; then, he takes the luminosity 
function for the globulars in the galaxy being studied, and 
the two plots are compared. Because of the dimming of 
the light from the distant galaxy by the inverse square 
law, the two luminosity functions do not look identical in 
their "raw" state. But. by modifying the function which 
corresponds to the globulars in our Galaxy by an appro- 
priate inverse square diminution the two curves can be 
made to coincide exactly. The unique distance that cor- 
responds to the luminosity adjustment required gives the 



New Scientist 13 March 1980 




Figure 3 Two globular clusters in our Galaxy. Then are both 
at roughly (he lame distance from us, to the difference m 
brightness apparent in the photograph is real 

distance lo the other galaxy (Figure 4). Astronomers 
measure the brightness of celestial objects in "magni- 
tudes", so that a distance determined in this way is given 
in magnitudes as a "distance modulus". Using the Virgo 
cluster data, Hanes comes up with a distance modulus of 
30-7 mag, corresponding to an expansion age of the Uni- 
verse of 12-5 thousand million years, and a Hubble con- 
stant of 80 km/s/Mpc (10 thousand million years cor- 
responds to H.= 100 km/s/Mpc; 20 thousand million years 
to Hi =50 km/s/Mpc). These results were published last 
year in the Monthly Notices of the Royal ,4stronomicai 
Society (vol 188, p 901); other techniques, including a 
mass of evidence collected and analysed by Allan Sandage 
and Gustav Tammann, at the Hale Observatories, still 
point to an age of around 20 thousand million years, while 
a minority of other tests give results closer to Hanes's esti- 
mate. Although the larger expansion age is the value most 
widely quoted, there is certainly no consensus among 
astronomers today; Hanes merely says that "each method 
has its own merits and problems, and its own adherents 
and detractors". However, to an outsider looking in on the 
debate, one thing is clear — whereas the "standard" 
methods used by Sandage, Tammann and others depend 
on putting several (or many) pieces of evidence together, 
the globular duster method uses just one type of observa- 
tion of one class of astronomical objects. There is intrinsi- 
cally less room for error in such a method, because the 
longer a chain of reasoning is the greater is the prob- 
ability that it contains a weak link. Aaronson. Huchra and 
Mould have also used a one-step technique, but one which 



enables them to probe further out into the Universe, 
beyond the distance at which individual globular clusters 
can be picked out (although even their technique does not 
cover a truly large volume of space in terms of the whole 
of the visible Universe; distances to the most remote 
galaxies can be determined only by measuring red shifts 
and using the best estimate of H. in the Hubble velocity/ 
distance relation). 

Basically, their technique depends on a very simple fact: 
more massive galaxies contain more stars and are there- 
fore brighter than their less massive brethren. If the mast 
of a galaxy can be determined, and we know the average 
brightness of a star, then we can estimate its absolute 
luminosity and determine its distance from its apparent 
luminosity and the familiar inverse square law. The mass 
is estimated by measuring the rate at which the chosen 
galaxy is rotating, because more massive systems must 
rotate more rapidly to prevent them collapsing under 
their own gravitational pull. For flattened galaxies seen 
edge on, it is a straightforward matter to measure rotation 
because the doppler shifts in spectra taken at the two 
extremities of the galaxy give a direct indication of how 
fast one side is moving towards us and the other is 
moving away (assuming, of course, that the overall red 
shift caused by the expansion of the Universe is subtracted 
out). As galaxies are rich in neutral hydrogen gas, 
Aaronson, Huchra and Mould actually use the 21 -cm radia- 
tion of this gas to measure the rotation rates, rather than 
using optical spectra, but the principle is the same. 

So far so good — but it is still necessary to measure the 
luminosities, and this causes problems. Brent Tully and 
Richard Fisher, who pioneered the technique, originally 
measured the luminosities in blue light, but these short 
wavelengths are easily scattered by dust grains (exactly 
as blue light is scattered by dust in the atmosphere, 
leaving a red sunset), and as dust concentrates in the 
plane of a galaxy, this scattering is particularly important 
for light coming from galaxies viewed edge on. If face-on 
galaxies are studied to reduce this difficulty, it is much 
harder to measure the rotation rates — direct monitoring 
of the rotation would need observations over thousands of 
years, because a galaxy like our own takes hundreds of 
millions of years to turn once. So first attempts to use the 
Tully-Fisher technique came up with very different results 
depending on just what assumptions were made about 
absorption, and how big a correction was applied for 
inclination effects. 

Now, Aaronson, Huchra and Mould (AHM) have 
attempted to overcome these difficulties by measuring 
brightnesses at infrared wavelengths, where the light 
penetrates dust more easily. This has the bonus that most 
of the mass of a galaxy is in the form of cool, red low- 
luminosity stars, so that infrared observations are close to 
the waveband where the dominant mass is most visible 
(all this discussion applies to the visible, bright galaxies. 
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Figure 4 Comparisons of the luminosity function for Globular cluster! in five Virgo galaries (boxes) and m our own Galaxy 
(dots), with corrections appropriate for shifting our Galaxy's clusters to different distance moduli. The sensitivity of this 
technique as a distance indicator is clearly indicated; in fact, the best fit of all is obtained for a distance modulus of 30-7 
magnitudes 
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of course; there is a growing weight of evidence that much 
more mass may lie outside the bright region as dark 
matter — New Scientist, 8 November, p 436). Calibrating 
their measurements by studying first a few nearby 
galaxies whose distances are determined very accurately 
from measurements of Ccpheid variables, the AHM team 
then turned its attention outwards, coming up with the 
surprises that made headlines late in 1979. 

Hanes at least wasn't surprised by the results of the 
AHM study of the Virgo cluster — a relatively near neigh- 
bour on a truly universal scale — as the measurements 
indicated a distance to that cluster only 14 per cent 
greater than the distance determined from the globular 
duster method, agreement well within the uncertainties 
of the two techniques. But because the AHM technique 
uses the light of whole galaxies, compared with Hane<t's 
use of the light from clusters within galaxies, it can probe 
further out still, where it reveals that the Hubble con- 
stant determioed from the Virgo studies is smaller than 
the Hubble constant measured for more distant galaxies. 
It is this discovery, rather than the low expansion age 
implied overall, that has caused most interest "in the 
trade", among astronomers. Several other measurements 
have indicated that our awn Galaxy and its immediate 
neighbours may be falling towards the Virgo cluster at 
several hundred kilometres per second (see iVeu> Scientist, 
31 January, p 317), and it looks increasingly as if our 
Galaxy has such a large "peculiar motion" that accurate 
measurements of the age of the Universe and conclusions 
about its evolution will require long-scale mapping over 
much greater distances than those used so far. 

The expansion age derived by AHM is just over 10 
thousand million years, which is on the edge of being un- 



comfortably short. Our best theoretical models of stellar 
evolution suggest that the stars in globular clusters, the 
oldest known stars, are just about this old, and perhaps 
even older. Hanes suggests that it is possible that a basic 
rethink of stellar evolution may yet be required if more 
evidence of such a short expansion age comes in. How- 
ever, that time has not yet come, and until there is a 
much narrower spread between the estimates derived by 
different techniques (the Sandagc-Tammann estimate of 
20 thousand million years still has its adherents) none 
can be taken as gospel. 

A completely independent, and in principle unambigu- 
ous, measure of the age of the Universe comes from 
studies of the decay products of radioactive isotopes found 
in old material, such as meteorites. As yet, however, the 
uncertainties involved in the practical application of this 
technique mean that the corresponding best estimate of 
the age of the Universe is between 13 and 22 thousand 
million years iNew Sciential, 7 February, p 398). This 
might suggest that the AHM estimate is rather low, but 
there is too big a spread to resolve the broad conflict be- 
tween the AHM and Hanes results and those of Sandage, 
Tammann and their colleagues. 

The simplicity of both AHM and the Hanes study sug- 
gests that they should contain few errors, and the agree- 
ment between the two simple techniques is reassuring. 
The most fascinating question thrown up by all this work, 
though, is: just how far out into the Universe do we have 
to go before truly universal effects completely dominate 
over such "local" behaviour as the movement of our 
galaxy, at hundreds of kilometres per second, toward a 
"neighbour" such as the Virgo cluster, about 30 million 
light years away? □ 




BRIGHTON METROPOLE, SUSSEX, UK 

The 4th international conference r ~t 0 ""~ Aian Rp»rco~f«7«nca or7»^"r7cAD8o 
and exhibition on Computers in 
Design and Engineering will take 
place on 31 st March-2nd April 1 980 

An exhibition of equipment, including 
drafting and graphics systems and 
peripherals will be held alongside the 
conference. Software suppliers will also be 
present to demonstrate CAD programs 
and services in the various fields of 
application. 



PO Boo 63, Westbury House. Bury Stroel 
Guildford. Surrey, GU2 5BM England 
Telephone 0463 31261 Telex 859556 Scilec G 

Please send me a Conference Programme 

Name 

Organization and address 



New Scientist 13 March 1B80 



You cataracts and hurrtcanoes ■ ■ * 

Disasters 



by John Whitlow 



Allen Lane.pp 411, €8-95 



There has been a dramatic increase in public awareness and 
concern regarding the environmental hazards to which mankind 
Is constantly exposed. Innumerable words have been devoted to 
(his topic and disaster has become a popular theme for horror 
films and paperback novels. A notable feature of this explosion 
of interest has been the growing realisation that we are ourselves 
largely responsible for many 



of the problems that arise, and 
a slow acceptance that some 
changes to our thoughtless and 
selfish way or life will be 
necessary if we are to preserve 
the unique natural environ- 
ment of our planet for future 
generations- 
Great displays of natural 
violence — volcanic eruptions, 
earthquakes, storms, floods or 
the impact of large meteorites 
— are nol disasters, as such, 
unless living creatures and, in 
particular, man and his works, 
are destroyed, maimed or 
killed by them. Potential major 
disaster areas are those in 
which the population density 
is highest. The great earth- 
quake of 27 July, 1976 at Tang- 
shan in the People's Republic 
of China in which over 600 000 
people died was a catastrophe 
only because so many people 
live in that particular part of 
Asia: when a much more 
powerful earthquake occurred 
in Assam on 15 August, 1930 
the casualty list did not reach 
2000! 

Disasters are of three main 



kinds: entirely man-made, as in 
many road accidents or when a 
badly designed building col- 
lapses; quasi natural, when our 
interference with, pollution of, , 
or failure to understand 
natural systems precipitates 
disaster, or natural, as, for ' 
example, when a volcanic erup- 
tion overwhelms a dry or 
when a hurricane veers across 
a developed coastline. Is there 
a need for yet another disaster 
book? The answer is yes 
because the field is so vast and 
so much still needs to be said 
and done. We have to identify, 
classify and understand all 
short- and long-term hazards, 
assess the risks involved, 
make social evaluations, 
develop methods of disaster 
prediction and control and co- 
ordinate our presently largely 
uncoordinated efforts. 

John Whitlow has produced 
a very readable, concise 
account of the most immediate 
environmental hazards facing 
mankind. The photographs 
used to illustrate his book are 
superb and most of the line 




drawings live up to this high 
standard. As a professional 
geographer, an expert on 
landform evolution and 
scenery with wide experience 
in Africa, Australia and 
America as well as the British 
Isles, he writes clearly and 
most convincingly on those 
aspects of the environment 
with which he is familiar. I like 
in particular his chapters on 
landslides and avalanches, 
ground surface collapse, 
storms, flood, drought, snow 
and fog. His first-hand account 
of Los Angeles as "hazard city" 
is excellent 

Unfortunately his geological 
knowledge, on the other hand, 
is less comprehensive and not 
always strictly correct. Thus 
the chapters on volcanic and 



earthquake disaster are less 
satisfactory than those that 
rollow. It is regrettable, but 
understandable, for example, 
that he should confuse the 
volcanoes SoufrieVe of Guade- 
loupe and Soufriere of St 
Vincent. More serious is his 
uncritical acceptance of the 
erroneous descriptions of the 
volcanic activity and bad 
"expert" advice given to the 
civil authorities of Guadeloupe 
during the 1976 eruption and 
to the Icelandic authorities 
during the eruption on 
Heimaey in 1973. 

The final chapter thought- 
fully reviews the progress, 
weaknesses and failures of 
current disaster research. It 
deserves a wide audience. 

Frank Pilch 



Brain, behaviour 
and evolution 



edited by D. Oakley and 



Philosophical problems 
in psychology 



and bookshop alike. It is 
therefore especially good to 
see two new books In the 
"Psychology in Progress" 
series attempting to fill this 
gap for the behavioural 



edited by V Bolton 
Melhuen. pp 337 and 207. 
e9 and £8 SO 



Nearly half of undergraduate 
courses are now for "joint 
honours". The courses look 
attractive on paper but many 
prospective students are 
doomed to disappointment. 
"Disjointed honours" usually 
turns out to be the more 
accurate description. The prob- 
lems faced by university de- 
partments in trying to cross 
traditional subject boundaries 
is compounded by a lack of 
suitably simple books. Serried 
ranks of single subject primers 
greet the student in library 



Bruin. Behaviour and Evolu- 
tion is a valiant attempt to 
link evolutionary theory with 
neurophysiology and psy- 
chology—and It is largely suc- 
cessful. The first three chap- 
ters are devoted to explain- 
ing in simple terms the theory 
behind genetics (with particu- 
lar reference to behaviour), 
evolution (with particular 
reference to rhe brain) and 
behaviour (with particular em- 
phasis on the brain and evolu- 
tion!. The following six chap- 
ters take single functions such 
as sleep, learning and sym- 
metry/asymmetry in the brain 
and, in the words of the 
editors, look at them "as ex- 
amples of adaptive behaviours 
whose significance can best be 
evaluated in relation to similar 



phenomena in other animals". 
Some of them succeed in 
doing just that In the sec- 
tion on sleep, Bay Meddis 
bravely dumps the recupera- 
tive, psychoanalytic and 
memory consolidation type 
theories of function and 
argues (convincingly) that even 
reptiles dream. Prom this 
standpoint sleep becomes "a 
mechanism ... to schedule 
activity and promote periods 
of immobility where appro- 
priate". The different types of 
sleep simply reflect different 
stages of immobility. The other 
chapters take this argument 
into the traditionally human 
activities such as learning and 
speech. The discussions are 
backed up by useful lists of 
references. 

In the most Important sense 
the book magnificently fulfils 
its aims — for, if evolutionary 
theory is to be believed, then 
the arguments presented here 
become almost unanswerable 
and you are left wondering 



why the evolutionary approach 
Isn't the main part of any 
study of behaviour. 

Given this success it seems 
even more of a shame that the 
emphasis is placed heavily on 
learning to the detriment of 
other interesting areas. Per- 
ception — which is missed out 
altogether— is a gift to the 
evolutionary behaviourist. 
There must be more compara- 
tive data there than in almost 
any other psychological sub- 
ject and this book would have 
been an ideal place to bring 
some of these together. 

The second book. Philosophi- 
cal Problems in Psychology 
approaches behaviour from a 
diametrically opposite perspec- 
tive, and it is almost as reveal- 
ing. Action. It argues, is die 
tated by intention. You cannot 
look at behaviour without 
taking the thought behind it 
into account Like the first 
book, the chapters are written 
by individual experts but In 
this case the boundaries be- 
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tween their arguments are lew 
dearly defined— there are two 
opposing viewpoints on the use 
of computer simulations for 
instance. 

The book is divided into 
three sections: "Reason and 
action", "The psychology of 
action" and "The context of 
action". The first two look at 
how intention and action inter- 
relate and how they may be 
modelled. The last goes into 
the individual. It is fashionable 
to think of behaviour in terms 
of the constructs we make 
about reality and this section 
was a particularly good intro- 
duction to that way of think- 
ing, suggesting solutions to 
some of the problems implicit 
in the proliferation of ap- 
proaches to psychotherapy. 

The emphasis on action un- 
fortunately precludes any real 
discussion of other areas of 
behaviour— again while the 



book succeeds in showing how 
philosophy can be useful in the 
study of behaviour it docs not 
spread its net widely enough, 
This time learning could have 
been included and would per- 
haps have been of more direct 
relevance to most students of 
psychology. 

Crossing traditional subject 
boundaries is hard enough 
even for the seasoned re- 
searcher. For the student, with- 
out the basic grounding In 
either discipline it must seem 
even more daunting. The mess- 
age from these books is that 
perspectives can be combined 
and presented reasonably 
simply and, despite what they 
miss out, both texts would 
prove valuable to any student 
of the behavioural sciences. 
Indeed, if the combined courses 
are to succeed there should be 
a lot more like them on the 
market Tessa Livingstone 



Introduction to marine 
pollution control 

by Jerome Williams 
Wilry.jrp 173, £14-70 ~ 

Yet another book on this 
popular subject which the 
publishers blurb describes as 
an "introductory resource" 
which takes "a holistic ap- 
proach lo coping with marine 
pollution". Although the intro- 
duction states that pollution Is 
a biological problem, and the 
preface indicates that its study 
should be Interdisciplinary, the 
book deals primarily with the 
limitation of physical and 
chemical processes as "an ap- 
proach to maintaining low con- 
centration levels". 

Scene setting takes up the 
first 141 pages, dealing with 
technical aspects of pollution 
—what it is, where It comes 
from and where it goes in the 
marine environment. More 
space than would seem neces- 
sary in this slim volume is 
given up to the derivation of 
equations and simple predic- 
tive models dealing with 
diffusive processes and other 
factors involved in dispersing 
pollutants. Very few pages in 
this section are concerned 
with the control of pollution, 
but what Information there is 
can be found by searching the 
last 15 pages of the text 
amongst the cost-beneflt 
graphs and risk tables. It is 
certainly too late to leave the 
definitions of "standard", "cri- 
terion", "guideline" and "goal" 
to the penultimate page of the 
book. 




BP* Vipoma Seaito 

The theme seems to be 
that anything could be en- 
gineered out of the system. 
However, the reader is in- 
formed that he is living in an 
unreal world if be thinks the 
marine environment can be 
maintained in an unspoiled 
state and that many complaints 
about aesthetic pollution come 
from individuals who would 
rather live In the primeval en- 
vironment not realising that it 
would not be available to them 
unless the commercial world 
about them supported il! 

This book is concise rather 
than precise. Many sections 
are so brief that the treatment 
of topical, if nut Important, 
subjects such as oil, pesticides 
and radioactivity are almost 
cursory. In addition, refer- 
ences to a further treatment 
of the subjects elsewhere are 
so sparse that the reader Is not 
really led into the subject area. 
It is claimed that in this book 
"an attempt has been made to 
cover all bets" — this it per- 
haps where the author and edi- 
tors went astray. 

Roger Mitchell 



How to Obtain 
Abundant Clean Energy 

by IJnda Baino McGdhd, California State 
University, Long Beach 

and John O'M. Hockrin. Te»as AftAl University 
Miplalnlng why Industrialized society's dependence 
on non- renewable energy sources can only lend to 
disaster, the authors of this crucial volume- discuss ir 
a clear and objective fashion what energy actually is, 
where we get ft now, why present sources won't 
work for the future, and what alternatives are 
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Plant Regulation and 
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edited by Tom k. Scott, University of North 
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This v olunic! applies current knowledge of the 
regulation of plant grow lh tu enhancement of the 
world's yield of fond, forage, fiber, and other uspful 
plants. Topics covered include physiological pro- 
cesses; naturally occurring nod synthetic plant 
growth regulators; plant breeding; and genetics; and 
tissue culture and its use in the imprnvemonl of 
plant varieties. XATO Adxunced Study Inslilules 
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North-South: a 
programme for survival 

Independent Commission on 



International Development 
Issues (Brandt Cam mission) 
Pan, pp 301, CI-9S 

The slendcrish, easy-to-read 
paperback form of this book, 
from a publisher of broad ap- 
peal, under lines its all- 
embracing message, which has 
already travelled round the 
world long before its official 
release date. The Brandt com- 
mission report urges that 
there must be an immediate 
transfer of money on a large 
scale, either through normal 
aid channels or through inter- 
national lending institutions 
such as the World Bank. And 
this is only one part of a 
four point emergency action 
programme for 1980-85 envi- 
saged by the commission, 
which calls in addition for an 
international energy strategy, 
a global food programme and 
a start on reforming interna- 
tional systems to achieve a 
more equitable distribution of 
wealth. 
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The reader may be forgiven 
for the thought "but I've heard 
this all before". What makes 
this message compelling is the 
stature of the commission — an 
independent group of IB top- 
level politicians and econo- 
mists, spearheaded by WiUy 
Brandt, former West German 
Chancellor and winner of the 
1971 Nobel Peace Prise. The 
group includes Britain's for 
mer prime minister, Edward 
Heath, Shridath Bamphal, the 
Guyanese Commonwealth 
Secretary - General. Adam 



M ■ h I k , put president of the 
UN General Assembly, and Joe 
Harris, the Canadian chairman 
of the International Labour 
Organisation. 

Each member was invited to 
participate in bis or her 
private capacity. Nevertheless, 
delegate selection in the end 
refiected the realpolitik of the 
world. The developed world 
was represented by the US. 
West Germany, Britain and 
France (major aid givers); the 
"middle developing" world by 
Kuwait, India, Indonesia and 
Malaysia; and the poorer Third 
World by Chile, Tanzania. 
Colombia. Upper Volta and 
Guyana; countries that are 
nevertheless politically very 
important. The most notable 
absence was that of the Soviet 
Union and its satellites, which 
were not invited to attend. 
(The report was circulated to 
moat socialist leaders before 
publication, however.) 

The group not only recom- 
mends an emergency action 
programme, but sets longer- 
term priorities for the next 
two decades, including reform 
of the world's monetary sys- 
tem and new ways of financing 
development For example, the 
commission suggests setting up 
a new international currency 
to replace national currencies 
as international reserves. This 
currency would have special 
drawing rights to make avail- 
able an unconditional source 
of funds to the Third World. 

But in the meantime, the re- 
port recommends an immediate 
Influx of hard cash by stepping 
up the timetable of developed 
countries' progress towards the 
United Nations' aid goal of 0 -7 
per cent of GNP by 1985. And 
it sets a new target of one per 
cent by 1990. These actions, 
the report says, should raise 
an additional sum of $50*60 
billion each year for Third 
World development by 1985. 

Science and technology are 
not given much special atten- 



tion in the report For ex- 
ample, the UN's Conference on 
Science and Technology for 
Development is mentioned 
only in passing. This is par- 
donable as it directed its fire 
at transforming the 'Interna- 
tional economic order". But 
the commission does emphasise 
the importance of reaching 
UNCSTD's goal of spending 30 
per cent of the world's RAD 
budget in the Third World by 
the year 2000. (At present 3 
per cent is spent in the de- 
veloping world.) 

What makes this readable re- 
port particularly timely is that 
the worldwide recession is 
forcing the developed world to 
recognise its dependence on 
the Third World not only for 
raw materials but also for 
markets. The US, for example, 
exports more to the Third 
World than to the European 
Community. But will anybody 
listen? The report has been 
greeted in the US by govern- 
ment indifference (a contrast 
to its warm reception in 
Europe). 

The pitfalls of the report 
are obvious: the emphasis on 
long-term institutional reform 
which might not happen 
quickly enough; a furring of 
the roles of another potentially 
huge source of funding — the 
multinational corporations; and 
above alt, its dependence on 
the political good will of rich 
and poor member countries to 
achieve such mighty goals. 

At a recent press briefing, 
a spokesman for the commis- 
sion emphasised the import- 
ance attached to the proposed 
summit meeting of world 
leaders planned for sometime 
later this year. But otherwise, 
he said, there are no concrete 
plans for a "son of Brandt" 
because the commission is 
most anxious not to be self- 
perpetuating Unfortunately, 
this lack of follow up may be 
its biggest downfall. 

Stephanie Van chin ski 



The biology of parasitism by 

Philip J. Whitfield (Edward 
Arnold, pp 277. £7-95) adopts 
a contemporary approach de- 
signed to increase the student's 
understanding of association 
biology, and promotes the 
premise that it is more realis- 
tic to accept the variable 
phenomenon concept of para- 
sitism. Associations between 
organisms have therefore been 
considered in le&s rigid terms 
than have hitherto prevailed, 
so words like "phoresis" and 
"inquilism" have not found 
favour with this author. 



though he has provided work- 
ing definitions of parasitism, 
commensal ism and symbiosis. 

The adoption of experi- 
mentalist headings like 
"nutrient exchanges", "regula- 
tory interactions" and 'be- 
havioural aspects" have en- 
abled Whitfield to avoid a 
traditional taxonomlc textual 
arrangement whOe still draw* 
ing on a wide range of organ- 
isms to illustrate recent work 
on topics like immunology, 
sensory mechanisms and struc- 
tural relationships. Such an 
arrangement in a short book 



like this means that taxooomic 
coverage cannot be total and 
in order to benefit, readers 
must have an adequate back- 
ground. 

Certainly this text, with its 
385 up-to-date references, in- 
formative diagrams and photo- 
graphs, brings a breath of 
fresh air to the teaching of 
undergraduate parasitology, 
but it is best regarded as a 
contribution to the course 
literature which must be pre- 
reeded by an adequate founda- 
tion in taxonomy and mor- 
phology. Peter J. Baron 
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Heritage 

The challenge of the chip 

Science Museum 
By the time this exhibition 
close* in 1961 — a year which 
do doubt will be marked by 
nationwide street parties and 
other festivities foisted upon 
us to celebrate the 10th 
anniversary oF the micropro- 
cessor's invention — 1 wonder 
what exactly the event will 
have achieved. Will it lead to 
a sharpening of awareness of 
the issues thrown up by the 
encroachment of electronics 
into more and more areas of 
life? Or will the effects of the 
exhibition be lost in the 
general haze about micro- 
electronics caused by the 
ratzmatan of media atten- 
tion? I think the latter is more 
likely. 

The exhibition has little 
new to offer about either Inte- 
grated circuits or their appli- 
cations. That, by itself, is not 
a fault. However, it does a 
poor job of explaining what 
microelectronics is all about 
to a (presumably) uninformed 
audience — and this is a fail- 
ing. 1 was confused by the 
displays in the early part of 



Audience 

Thee and me 

National Theatre 
Phillip Martin wrote that 
extraordinary TV series 
GanoMers. but this, the first of 
his stage plays to reach 
London, is not so successful. 

Man's tampering has 
destroyed the ozone layer, and 
much of Britain has become 
u desert. Most of the surviving 
population live under a regi- 
mented state, the control of 
water having led to the control 
of everything else. A few 
hardy individualists live out- 
side the pale, though most of 
their springs are drying out in 
the unremitting drought Jack 
Gromcr, a patriarchal figure 
with a Birmingham accent has 
led his family into the wilder- 
ness, and miraculously found 
a spring. There they live in a 
pyramid of water-pipe sections, 
and arc lapsing into the en- 
actment of primitive authori- 
tarian religious rites. 

Jack's son. Will, is married 
off to breed grandsons, which 
merely adds to his resentment 
of life in general. Then a 
stranger, like an asbestos-clad 
spaceman appears. He claims 
he too is a rebel, but is 




the exhibition which should 
have set out facta dearly and 
succinctly for those who ere 
interested enough to learn 
them. Instead, there are some 
attempts to convey what 
silicon is, bow electronics is 
being used In increasing 
numbers of products and so 
on. 

(There is also a good 
collection of toys controlled 
by microprocessors that I 
expect people will have fun 
playing with. I predict, how- 
ever, that Che mkroprocessor- 
op era ted electric train set will 
not last long: this is as easy 
to wreck by over-exuberant 
use of the controls as the train 
■eta of the pre-electrook: 
era.) 



suspected of really wanting to 
annex their water supply for 
the state. He starts teaching 
Will the now-useless art of 
reading, and that contrary to 
his father's indoctrination, the 
state is a Good Thing: the need 
to utilise every drop of water 
has led to a true communism- 
people care for each other. 
Will ends unconvinced, but 
docs realise that his father has 
been brain-washing him at 
least as effectively as the state 
would. 

This is a strong plot, strongly 
told and strongly staged. But 
there is a great weakness: 
plays achieve their impact 
through dialogue, and it is 
extremely difficult to create a 
good play around inarticulate 
characters. Film can substitute 
the frequent shift of scene or 
change of focus for words, but 
Ihe theatre cannot. In a way, 
the play would have been 
stronger if the mechanics of its 
basic conflict bad been worked 
out inside the state rather than 
the wilderness. Then, too, the 
expository scene where the 
reason for the climatic debacle 
was explained would not have 
stood out like a sore thumb- 
one would expect lots of glib 
educationalists in the state. 

Martin Goldman 



Anyone who eaters the 
museum not knowing the 
differences between micropro- 
cessors, integrated circuits, 
semiconductors, or any other 
t aenni cal-souo di ng words that 
he or she may have stumbled 
across, is unlikely to discover 
the answers here. 

The exhibition is divided 
into two sections: the first 
aims to provide explanations 
of the technology, and the 
second (organised by the 
Design Council) presents 
applications of the "new" 
electronic! already under 
development by organisations 
such as the Post Office and 
Marconi Avionics. The second 
part is the more interesting. 
On show are a number of 
electronically -aided appli- 
ances that are likely to 
feature in everyone's homes 
and offices. 

But whoever organised the 
telecommunications pert of 
the exhibition committed a 
real gaffe by asking the Post 
Office to submit a film about 
its new computer-con trolled 
telephone network, System X. 
The film is narrated by a man 
with a funny voice who is 



supposed to be the Post 
Office's lovable "mascot" 
Buiby — and is embarrassingly 

awful. 

The exhibition is fall of 
these "audio- visuals" in which 
voices blare out from telo- 
visions. Such ways of present- 
ing information have presum- 
ably caught on because of the 
belief that people cannot 
understand anything that does 
not emanate from a TV. Row- 
ever, the method breaks down 
when there are so many 
audio-visuals that they drown 
each other. In one pert of the 
exhibition there are five TV 
voices all in competition, 
leaving the visitor with the 
impression be has stumbled 
into an electronic Tower of 
Babel. 

By far the best exhibit is 
that by the Department of 
Industry which explains, with 
the help of some gentle 
humour provided by pleasant 
cartoons, the differences 
between machines controlled 
by microprocessors and other 
types of electrical equipment 
Significantly, there Isn't an 
audio-visual within earshot 

Peter Marsh 
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Heritage 

God of the underworld 



On Match 14, 1930. the Inter- 
national Astronomical Union's 
Circular No 25S contained the 
following telegram under the 
heading of "Transneptunian 
planet?" 
"Lowell observatory tele- 
graphs systematic scorch 
began years a£o supple- 
menting Lowell'* investiga- 
tions for transneptunian 
planet has revealed object 
which for seven weeks ha* 
in rate of motion anil path 
consistently con formed to 
transneptunian body at 
approximate distance he 
assigned fifteenth magnitude 
position march twelve three 
hours GMT was seven 
seconds of time west from 
delta gemloomm agreeing 
with lowell's predicted longi- 
tude Shopley." 

This was the third planet to 
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have been disco ve red since 
antiquity, following the first 
observation of Uranus in 1781 
(about 2870 million km away 
from the Sun) and Neptune 
in 1646 (at a distance of 4497 
million km). The quest for 
Pluto, about 5900 million km 
from the Sun, was by far the 
most laborious. Since the 
discover)* of Neptune, astro- 
nomers bad attempted to 
detect the presence of an 
exterior planet by examining 
small differences between 
theoretical and observed posi- 
tions of the outer planets. 
Neptune's existence accounted 
for about 98 per cent of the 
deviation of Uranus from its 
predicted orbit. Perturbations 
in longitude were the easiest 
to find— longitude being a 
planet's position around its 
orbit. 

The two most successful 
predictions for Pluto's orbit 
were those of Percival Lowell 
(who caused much controversy 
and commotion with his sug- 
gestion that the so-called 
canals of Mars indicated the 
presence of life on the planet) 
in 1915 and William Pickering 
in 1919. Both tried to estimate 
the mass and orbit of the un- 
known planet which would give 
the observed perturbations in 
Neptune's orbit. Their results 
were in good agreement, each 
having the orbital parameters 
almost right, but the mass 
wrong by a factor of 1000. 
However, Pickering's estimate 
of Pluto's brightness was closer 
lhan Lowell's. 

Lowell was convinced that 
the ninth planet should, during 
the 1900s, appear In the con- 
stellation of Gemini and he 
searched the skies in this 
region using the telescope at 
his observatory in Arizona. His 
quest was unsuccessful and he 
died in November 1916 a dis- 
appointed man. 

The search for the ninth 
planet continued after Lowell's 
death but it was not helped by 
his underestimate of the 
planet's brightness. In 1929 
Lawrence Lowell { Percival's 
brother) presented a wide- 
angle telescope-camera lo the 
observatory. The strategy was 
to photograph the same portion 
of the sky on two se pa rale 
occasions and then lo compare 
the plates to see if anything 
had moved. Unfortunately 
Gemini appears in the sky 
near the Milky Way and each 




Piute (arrowed) can only be distinguished from its background 
of stars by the change m its position over a tew days 



plate contained thousands 
upon thousands of star images. 
They were therefore analysed 
using a blink microscope. This 
device enables the observer to 
shift his vision rapidly from 
one plate to the other. If the 
plates are properly aligned the 
images of stars remain 
stationary. A moving object 
such as a planet, asteroid or 
comet will, however, appear to 
jump back and forth. 

Clyde Tombaugh, an assist- 
ant at the Lowell observatory 
discovered the ninth planet. 
He wrote: 
". . . when one-fourth of the 
way through this pair of 
plates (centered on delta 
Ceminuruml. an the after- 
noon of February 18. 1930, 
1 suddenly came upon the 
images of Pluto! The experi- 
ence was an intense thrill, 
because (be nature of the 
object was apparent at first 
sight. ... In all of the two 
million stars examined thus 
far, nothing had been found 
that was as pronusiog as 
this object. . . . The images 
were quickly found on both 
plates on January 21, the 
position conforming with 
the motion Indira ted by the 
plates of January 23, and 29. 
Thereupon, 1 informed the 
Director and other members 
of (he staff, who came to 
lake n look." 
The discovery was checked by 
looking at later photographs 
and then the telegram announc- 
ing the discovery was sent out 
on 13 'March, the anniversary 
of Percival Lowell's birth. 

Minerva. Vulcan. Perse- 
phone and Pluto were all sug- 
gested as the name of the new 
planer, but Pluto, the god of 
the underworld, won. His name 
contained prominently the 



initials of Percival LowelL 

The prediction and discovery 
did not pass without some con- 
troversy. How could Lowell 
have been so close to the 
correct orbit when his value 
for the mass was so far out? 
A few years later the mathe- 
matician-astronomer E. W. 
Brown went so far as to con- 
clude that the data available to 
Lowell were insufficient to 
determine the correct para- 
meters. Obviously chance and 
coincidence played an impor- 
tant part in Pluto's discovery. 

What has happened since 
the discovery of Pluto? The 
large eccentricity and high 
inclination of the planet's 
orbit, coupled with the fact 
that this orbit gets closer to 
the Sun than does the planet 
Neptune (as indeed is the case 
at present), led to the sug- 
gestion that Pluto was not ■ 
"real" planet, but was an old 
satellite of Neptune which 
escaped due to a close 
encounter with Triton, another 
satellite. Astronomers now 
know that Pluto is spinning 
every 6 days. 19 hours and 17 
minutes with its equatorial 
plane inclined at about 50° to 
the orbital plane. The planet's 
surface is apparently covered 
with patches of methane frost 
interspersed with regions of 
lower reflectivity; its density is 
about 0-5 g/cu.cm, half that of 
water; its diameter Is about 
3600 km and its mass is 1 • 1 x 
10 s kg, less than a sixth the 
mass of Earth's moon. Pluto, 
the planet, increasingly 
resembles Pluto the escaped 
satellite. David Hughes 
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"And Cod said 'let there be light,' and there was light!" Discuss. 



This is not practical cosmology. It is, 
if anything, theoretical cosmology, but 
in making this mistake R. G. Ware, of 
Morecambe, at least departed from the 
masses; most of the entrants for our 
Question of the Future competition were 
practical alright, but don't know what 
cosmology is. 

Some general observations first. To 
most of you. The Rain in Spain is the 
essence of applied climatology. And 
quite a few have read, and admire 1066 
and all that; . . . perforate one side of 
the tape only . . . impart your answer 
to both sides of the disc ... and so on. 

As is fast becoming tradition, let us 
start with a selection of good single 
efforts, grouped In subjects: 

Practical coamoloiy 

Consider Olber's paradox la the light of . . . 

a fine suggestion from 
A. J. Spevcr of Marcham 



You are provided with a large energy 
source and a suitable vacuum. Prepare a 
system yielding intelligent life within 1-5 
x 10" years. Estimate the probability of a 
false positive. {Not practical, but no 
matter. 1 

Jim Rowan, Bromjorotw 



Co 



maider what proportion of a given area s 
population must decide on a picnic on a 
given day to ensure precipitation, and 
discuss the possibilities for desert reclama- 
tion. 

Martin Lewis, Kenil worth 

What major types of climatic improvement 
are brought about by the application of 
fiuorocarbons to the stratosphere? 

S. C. Penny, Oxford 



h In genetics 



Owing to the monotony of 
tion, the contemporary species is on the 
verge of extinction. State how the original 
"dumb" strain might be reconstituted. 

J- M. Grant, Garrard* Cross 

Enumerate the human genes which deter- 
poUtical allegiance, and calculate the 
: mutation frequency which would 
d a Liberal majority in the House of 
>n* within 100 years. 

Margaret Thorpe, Preston 

Nenroengineeru g 

A neurocngineer needs the following equip- 
ment: o) sharp knife b) wires C> hacksaw 
d) nervous patient e) all of these. 

Susan Jen tons, Ware 

"Two heads are better than one." Discuss, 
using examples from your own experience 
Margaret Thorpe, again 

Sketch the circuit diagram of a commercial 
prosthesis for converting gut reaction Into 
considered opinions. 

John Thorpe. Pre.. fan 'family entry 
in one envelope— very frugal I 

Compare and contrast the use of electronic 
and bacterial signal boosters in inter- 
personal neuron junctions. Transmit your 
answer only when required. 

Jim Rowan, anam 



The prize winners we reprint in full. They 
will be getting their book tokens in due 
course. We would draw attention to the 
exceptional brilliance of Alan Jones's 
superb entry. Such cleverness deserves to 
be specially rewarded, so he gets a £10 
token. No space this week for another 
competition, but we will have one next 
week. Thanks to all who entered. 



Practical cosmology 

". . . to wind up the sun and moon. 
Or curb a runaway star or two." 
Byron, Vision of Judoemcnt 
Q. Compare and contrast the projects. 



App 



hjgi 



"... the ain which, but for vacancy. 
Had gone to gaze on Cleopatra too 
And made a gap in nature." 
Shakespeare, Anthony and Cleopatra 
Q. Calculate what might have been a 
new position for the subtropical anti- 
cyclone. 

Advanced techniques In genetics 

"The Child is falher of the Man" 
Wordsworth, My heart leaps up 
0- Discuss, with examples. 

Neuroengineering 

"I am a Bear of Very Little Brain and 
long words Bother me" 
A. A. Milne, Winnie the Pooh 
Q. Describe the neuro-pathways which 
could be connected to alleviate this con* 
dition. C. F. Carter, Northampton 

Practical cosmology 

The small container holds a mini black 
hole. Use it to convert the two left- 
handed gloves provided into a pair. 
Candidates unable to return the black 
hole after the experiment will be dis- 
qualified. 

Applied climatology 

"The rain in Spain stays mainly on the 
plain." Describe and explain the 
measures necessary to ensure this with- 
out affecting the climate of British 
Columbia. 

Advanced techniques in genetics 

Many married couples of different skin 
colour are known to speculate facetiously 
on the skin colour of their children. 
Describe the procedures necessary to; 
a) produce black and yellow vertical 
stripes 

b> produce cither blue or green 

c) justify your activities to the children 

concerned 

Neurot 



Design and construct from the 
materials provided an interface between 
your own CNS and that of the crab sup- 
plied. Describe how the aquarium and its 
surroundings appear to the crab. 
import act. The CNS link must be broken 
before beginning the answer. Papers 
which appear to have been written by the 
crab will not be marked. 

J. M. Woodaate, Rayleigh 



University of Creation 
Institute of Advanced Theology 
Final Year Examination 
Paper I: Practical 

Candidates must attempt all sections in 

the order given. 

Section I Practical cosmology 

In the container No 1 provided, you will 

find one void. From this you are to create 

a universe with an inhabitable planet 

This planet should have earth, sky, water, 

night and day as an absolute minimum. 

Marks will be awarded for originality. 

nb Candidates are advised to create a 

handful of dust for use in section 3. 

(Time allowed: 2 days) 

Section 2 Applied climatology 

Devise a system of zoned climate and 
weather bands for the planet created in 
section 1. The weather created should be 
seasonable, with seasons varying with 
locality, and should be suitable for the 
propagation of the vegetation provided 
in container 2. (Time allowed: 2 days) 



CRE/rr/O*/ EXAMINATION 

Pass Bfljfc 

AMif- v-rrt. JEHOVAH 




Section 3 Advanced techniques in 
genetics 

Using any raw materials you wish, create 
a varied collection of wildlife for the 
planet There is no limit on variety, but 
your collection must include aquatic, 
amphibious, air breathing, and flying; 
creatures which must be able to repro- 
duce their own kind. Other forms may 
be created provided they are able to 
thrive and multiply in the location in 
which you place them. Marks will be 
deducted for any imbalance introduced 
between sections 2 and 3. The handful 
of dust from section 1 is to be used to 
create a living being in your own image 
together with a breeding partner. These 
will be needed in section 4. 

(Time allowed: 1 day) 
Section A Neuroengineering 
The life forms created at the end of 
section 3 are to be provided with the 
ability to think and reason, using a 
heuristic central nervous system. Candi- 
dates are warned to take extreme care 
in this section, as the slightest error 
could damage the delicate balance 
created in sections 2 and 3. 

(Time allowed: 1 day) 

Candidates will be allowed one day's 
grace before Paper 11; THEORY. 

Alan Jones, Dart/ord 
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Is British C\ 
industry dying \ ; 
an honourable 

0^^^£MWWfl^F Tne last 20 years have seen 

%1VQU * • Britain rapidly lose face. 

Scores of our industries that once were leaders, have now 
become followers. 

Many, indeed, are in their death-throes. 

To outside observers all this seems to have been self- 
inflicted. A country famous for its ability to innovate is proving slow 
to accept innovation 

Managers have disregarded the rapid automation of 
overseas competitors. Work-forces seem equally determined to 
resist progress. 

Yet the very thing that British workers want - 
namely, a higher standard of living -can only be 
achieved by increasing productivity. 

Automation is one solution to this. 
Admittedly it isn't the only solution, but without 
automation Britain cannot hope to remain com- 
petitive with the rest of the world. 

Orders, jobs, and even factories will be at risk. 
Unless something is done. 

At IBM, we believe in the future of Britain. We invested 
£136 million here last year alone, to bring to businesses of every 
size the automated systems they need. 

Systems to expedite office work. Improve productivity. 
Cut manufacturing costs. Hasten delivery times. And help Britain / 
compete with the world. *■* 

Out of Britain's 25 top profit-making companies 22 use IBM 
as their major supplier of automated business systems. 

What can we do for you? 
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A GROUNDLING'S NOTEBOOK 

Weighty issues 

Donold Gould 

I have often ranted and raged 
in these columns against the 
idiocies of our judges and Jus- 
tices of the peace, and as such 
protests may have made me 
seem to be a malcontent, only 
concerned to denigrate the 
authorities who God Almighty, 
in His infinite wisdom and 
mercy, hu seen fit to impose 
upon us in this country. I am 
pleased now to report an 
idiocy from another place. A 
Mr It Allen, who lives in 
Melbourne. Australia, has been 
kind enough to send me cuttings from a publication called The 
Herald, which is published in his home town. The cuttings are 
to do with a set of scales in a chemist's shop. 

The chemist is a man called Mr Bush, and his scales are of 
that old-fashioned but excellent kind which don't flash up your 
weight in computer-type figures on a Mack strip, and which 
don't "speak your weight" in the fashion of the 1950s, and 
which don't disgorge a smudgingly printed ticket purporting 
to tell you not just your mass but also your fortune. 
No— these are proper scales. 

You have to stand upon the platform, and then you have to 
slide a weight along a notched arm of the machine 
pointer points to "nought". And then, using all the 
tional skills at your command, you have to deduce from the 
figures engraved upon those damned levers, and From various 
other factors, the answer you are after. It requires the undivided 
and dedicated attention of the user. It is not the kind of exercise 
you undertake simply for fun. or a cheap kick, or just to pass 
away an idle moment It is a considerable exercise, and an 
innocent one to boot, since it neither bothers nor impinges upon 
anybody but the doer of it. and it has no discernible impact, 
either for better or for worse, upon the common weai A reason- 
able person might conclude that breading upon those scales, 
and fiddling around with those sliding weights, was not the 
kind of ill-doing which ought to be proscribed by law. 

TfrE PO'WT I 
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Not so, according to the weights and measures inspectorate 
of Melbourne. Australia. Those functionaries, doubtless follow- 
ing many a grave discussion in committee, came to the con- 
clusion that it was illegal for Mr Rush to keep those scales in 
his chemist's shop. He "inherited" the machine when he took 
over the business about 10 years ago. Since then his customers 
have used it free of charge. But last September, according to 
the law of the land, all public weighing machines were required 
to "go metric". Mr Bush's scales were, clearly, a public weigh- 
ing machine, within the meaning of the Act So they had to go. 

And they are now rusting in his back yard. 

This unhappy quietus of an accurate, much-used, and much- 
loved instrument, followed /our visits by a weights and measures 
inspector, eager to do his bit 

Mr Bush is angry. He said that his scales were largely used 
by old people "who can't understand metrics", and also by 



pregnant women, who probably don't core much about kilograms 
either. On the fourth tffldal visit the WtjM inspector got so 
emotional about the issue that he tried to remove the scales 
himself. It must have been quite a tussle, because, according to 
The Herald, Mr Bush had to move them behind his counter in 
order to prevent their forceable arrest 

I do, of course, appreciate the point of view expressed by a 
Mr P. A. Brow, who is said to be the superintendent of weights 
and measures in the state of Australia in which Mr Bush has 
his place and being (and. until quite recently, his scales). Mr 
Brow is reported, by The Herald, to have said that "Mr Bush's 
actions negate the purpose of metric conversion, which was to 
get rid of imperial transactions." 

Exactly so. And I am glad to Bod Mr P. A. Brow taking this 
attitude. After all, the more time and energy which people 
like Mr P. A. Brow spend upon issues of this kind, the less time 
and energy they will have to spare for crudding up issues which 
actually matter. □ 



IOKING ASIDE 



Antigravity at last 

John Grlbbln 

I seem to have bitten nff more than I intended with my various 
pleas to "keep those letters and postcards rolling in". Taking 
me rather literally, our esteemed Letters Editor has dumped 
some of bis burden in my lap, under the impression that the 
lunatic fringe clearly falls within my domain, even though I 
have tried to achieve respectability by changing my columnar 
description. I would have told him what to do with his boodle 
of goodies, except that they provide me with a belated oppor- 
tunity, only one month late, to bring you antigravity — at 
promised (nay, forecast) on 17 January' in these very pages. (I 
am also still smarting from the Editor's criticism of last month's 
column as "naive hippredom". Let's see how he likes this.) 

Antigravity's ugly head was actually reared on Valentine's 
Day, 14 February, by our patents reviewer, who says that the 
US military is now taking seriously the patents filed almost 
10 years ago by Henry Wallace, covering ground similar to 
the independent discoveries involving the bizarre properties of 
spinning gyroscopes made by Eric Laithwaite. But the idea, in 
this form, goes back much further than that, and as regular 
readers (or maybe it's just the one regular reader left now?) 
know, in times of stress (naive? hippy??) I turn for comfort 
and authority to my favourite reference work, Analog maga- 
zine. Back in the good old days of the early 1960s. Analoo. under 
the crusading editorship of John Campbell, thumped the tub 
loudly for a gyroscope-based "space drive" developed by one 
Dean and dubbed the Dean Drive. This device, seemingly, pro- 
duced masses of erratic thrust (measured on the bathroom 
scales) but never actually got off the ground. The last I heard, 
in the midd!e-1960s, many patents were filed and everything 
was being covered up by, of course, the US military. In 15 
years since then the US military has come up with many 
impressive, unlikely and unwelcome developments — but no 
antigravity. What went wrong? 

Well, turning for solace, etc, to the pages of my favourite 
magazine, what do I find in the April 197B issue (vol 98. no 4. 
p 43) but an article about the Dean Drive and all its relations, 
by one Russell E. Adams. Like many others, Adams got turned 
on to the Dean Drive by John Campbell, and actually tried to 
build a replica before going off to college and forgetting the 
whole thing. Years later, armed with a little education, he tried 
again, starting out from the 50-odd patents on the theme in the 
US Patent Office— Dean, it seems, was far from being unique 
and certainly not the first down this trail. Adams then made 
a thorough study of what he calls "the bootstrap effect", and 
produced, in Anoloc. what should be essential reading for all 
antigravity freaks, complete with working (rather, non-working) 
models and comprehensive bibliography. In a nutshell, and 
sorry to disappoint you, they don't work; none of the models 
produced any measurable thrust, and this, perhaps, is the 
reason why those tests by the US military are so secret— 
they, too, do not indicate any space drive potential. If they did. 
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would the US still be persevering with the 
barrassingly ineffective space shuttle? 

But what, you ask. about those letters? Where do they come 
in? Has one of these correspondents really invented a 
space drive? Not quite, although they've done their best, 
Following Paul Davies's article on antimatter (31 January, 
p 305) several queries about the gravitational properties of mirror 
image particles have come in. along the lines that antimatter 
should have antigravity. or negative mass, and therefore would 
be repelled by ordinary matter which is why there isn't any 
antimatter in our (material) part of the Universe. Nice try, but 
it doesn't work that way in the real Universe. When antimatter 
particles (such as aniiprotons) are accelerated in. well, particle 
accelerators, they go where they are pushed — pushed to the 
left by magnetic fields they go to the left, not to the right. So 
their inertia) mass is the same as that of ordinary matter 
(though why this should be so is another story), and a matter 
planet and an antimatter plane! would attract one another 
gravitational! y. A moment's thought gives us another indication 
that antimatter has positive mass. When proton and antiproton 
meet, they annihilate as a burst of energy, each contributing 
mo to the total. If one had negative mass, the annihilation 
would produce zero energy (mo- mo) and the particles would 
just softly and silently vanish away. Once again, practical tests 
pull the rug from under the armchair theorists. 

Isn't it boring when experiments disprove our fancied 
theories? And isn't it irritating of the Universe to be so 
illogical as to give antimatter positive mass, while reversing its 
electric charge and other properties? It just shows how far up 
a blind alley you can go through making naive assumptions. 
I'm so disillusioned by the whole business that I think I'll tarn 
my attention to biology. You have been warned. O 

MEDIA MESSAGES 

In whose opinion . . . 

Tim Robinson 

Public opinion is notoriously fickle. It is useful to those who 
feel they have it in their pocket; but the assumption is that it 
is both open to persuasion and yet always free, just beyond the 
grasp of reason. There was a time when it could more easily 
be captured, netted by journals of opinion, calculated to hold 
the attention of the great and the good long enough for them 
to read, pause, then continue on their way, armed with the 
means to let lesser men know just what was what. 

Democracy, among other things, has changed all that, for 
today wc may all have and hold opinion, and may well be asked 
for It in th* streets by toothsome interviewers from the telly, 
or subtler slighter folk with clipboards and pens. 

Yet this strange, often unlovely creature is still a potent 
symbol of power, the more so for being difficult to pin down. 
The righteous noise assailing our ears and eyes from today's 
nannyish press (supporting, as ever, the past misread as the 
future) currently claims public opinion for its own. It lies, but 
who's to "front it with the truth?" The trick is never to let 
the facts spoil a good story, as someone once wrote of hackdom. 
And in good old deferential Britain the simplest way of ensuring 
that is not to invent facts — though lhat's been done often 
enough— but to asterf the case one is trying to prove. 

Let me give you a couple of examples, one historical, one 
from a couple of weeks ago; both have much to say about the 
role of our mass media in obfuscating plain facts. I mentioned 
the nanny press; let us turn to "auntv" for a moment, the BBC. 
Thirty-Arc years ago this august body decided that the power 



of broadcasting really was a threat to democracy and for more 
than a decade voluntarily banned from its programmes any 
discussion of issues likely to be debated in parliament in the 
ensuing fortnight. 

The breathtaking scope of this self-denying ordinance became 
apparent almost immediately: in theory it could have put all 
the BBC's current affairs and news programmes out of action 
indefinitely. Only the torpor of MPs, whose imagination for 
useful debate was then, as now, extremely limited, saved the 
dav. Senior politicians, however, having watched the BBC care- 
fully stumble into its own gintrap, refused to allow it to re- 
tract: the Fourteen Day Rule passed into legend and harsh 
reality. 

The assertion from Westminster was that prior discussion of 
topics of national importance by the BBC would both under- 
mine something called the sovereignty of parliament and could 
lead to public opinion swaying the judgement of our Intrepid 
MPs. In defence of these positions people of the calibre of 
Herbert Morrison had to invent a metaphysics of such obscurity 
the Scholastics would have despaired. Perhaps the pinnacle of 
this particular seating of angels on a pinhcad was the assertion 
that public opinion would not allow a reduction in parliamen- 
tary sovereignty, that same opinion which could so easily under- 
mine it given half the chance. The footnote to this unhappy saga 
is of course that until the BBC thought of it. politicians had 
previously not noticed anything wrong. 

Well, the Fourteen Day Rule has passed away — though It has 
never formally been abrogated by any government since the 
BBC announced in the late 1950s it would no longer adhere 
to it — but our MPs go on insisting their "rights" are often 
threatened by broadcasting and sometimes the press as well. 
The most recent case which comes to mind is that of the Corrie 
Bill, attempting to restrict abortion rights severely. It has. this 
time round, failed: killed In fact by concerted efforts by liberal 
MPs of all parties, backed by a considerable public opinion, 
for once reinforced by opinion polling. 

That did not stop Corrie, who cleverly forgot it was suppos- 
edly public opinion of a different kind which stirred up the 
whole affair to begin with, remarking when the Bill began to 
falter that the true lesson to learn was that organised public 
opinion was in serious danger of undermining ... To my best 
knowledge the mainstream media have passed over the anti- 
abortion lobby's engineering of opinion. 

I suppose we all want easy answers, comfortable ones. Public 
opinion, or in the memorable phrase of the unlamented Splro 
Agnew. "the silent majority", can be turned into an easy but 
powerful "answer": It Is what "they" want. All media err in 
finding either the glib populism of the polls, or the assertions 
of some expert or other about people's attitudes, sufficient in 
determining the path a democracy's representatives should 
take. Those representatives have loo long used the media's 
interpretation of this version of public opinion as a shorthand 
for the truth. 

A very extensive poll in the Sunday Times last week demon- 
strated (within its own limitations) that we are very complex 
and contradictory animals, loving and hating (often the same 
things described differently), acting selfishly while making great 
sacrifices. 

If the media believe they hold the ring between light and 
dark, democracy and totalitarianism, they have to recognise 
first the awkward fact of this complexity; and use it to chip 
away the shell surrounding the ungraspable truth. Both public 
and media could learn a lot. D 

TfWS IS THE Vfl! 
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WASHINGTON VIEW 

Submarine SUMS 

Don Gntnbtrt 

- With the U5 planning to build 
the post-Minuteman MX mis- 
aile system, and Britain shop- 
ping for a replacement for its 
ageing Polaris Beet, it's in the 
realm of the scandalous that 
neither country has paid 
serious attention to an Intri- 
guing proposal for whafs 
plainly a reliable, secure and 
inexpensive new missile sys- 
tem for the latter part of this 
decade. 

Known as the shallow under- 
water missile system (SUMS), 
the proposed scheme has been championed here by two of the 
most respected figures in the Pentagon's ranks of high-level 
scientific and strategic advisers — Richard Garwin, of IBM, and 
Sidney Drell, of Stanford University. 

SUMS, quite simply, would consist of a fleet of tiny sub- 
marines, each carrying two long-range missiles strapped to 
Its hull. These vessels would operate dose to shore, so that they 
would be within range of friendly forces and simple communica- 
tions. They would not require deep-diving capabilities, high-speed 
pre pulsion systems, or any of the other costly characteristics 
of the big, seagoing underwater missile carriers. Mather, operat- 
ing within a couple of hundred miles of home coastlines, they 
could cruise at very modest speeds and depths and still have 
more concealment than the multi-billion MX landbased system 
can ever achieve with its scheme for moving missiles from 
shelter to shelter within an area of a few square miles. 

Garwin and Drell — both top level physicists and long time 
consultants to the Department of Defense and the White House 
— argue that the submarine technology exists for creating the 
system. The West German navy already has in service for non- 
missile purposes the very type of submarine that could be 
adapted for the SUMS proposal. These are dlesel«Iectric craft 
of 400-500 tonnes, with crews of approximately 15. 

They have to snorkel periodically, but being within range 
of anti-anti-submarine forces, that's no great hazard. As 
envisaged by Garwin and Drell, the evolvement of fuel-cell tech- 
nology would provide for greater concealment and efficiency. 
Bat that's not a crucial point with the system they're proposing. 

The arguments that can be raised on behalf of SUMS are 
numerous, but chief among them are cost and reliability of 
communications — an extremely difficult and uncertain matter 
with far-ranging submarines. As for cost, it's hard to compare 
the price of 200 seagoing missiles on 100 inexpensive submarines 
with the MX system that the US Air Force wants to build in the 
western US. The landbased 'MX cost estimates range from 
$50-60 billion, but no one here has any faith In these figures. 
Garwin and Drell are cautious about the costs of their proposal, 
but they say that when if s all put together from doing all thaf s 
needed to acquire the system and operate It, the cost should 
be substantially less. 

As for communications, our navy's long — and still raging — 
struggle to acquire a huge piece of real estate for construction 
of an underground, very low frequency submarine communica- 
tions system is evidence of the difficulties of getting through 
reliably to faraway submerged craft. The SUMS system, on the 
other hand, would be so dose to shore that It could actually 
be connected by very fine, reeled-out wire to submerged com- 
munications posts. Or, again because of the proximity of friendly 
forces, these small craft wouldn't have to be fearful of surfac- 
ing an aerial. Operating so dose to home that the approach of 
hostile anti-submarine forces could be detected far off, the SUMS 
force would enjoy a kind of sanctuary not available to long- 
range submarines; and their area of concealment would, of 
course, be enormously larger than that available to landbased 
missiles — even mobile ones. 



Given the merits of the proposed system, why hasn't it at 
least got enough attention to be argued about In the course of 
our long debate on the MX system? The answer offered by 
Garwin and Drell — who have both advocated the system in 
congressional hearings — is that our military provides no institu- 
tional constituency for these small underwater boats. The MX 
is in the custody of the air force, which has no interest what- 
soever in turning it over to the navy. Meanwhile, the navy, 
which Is building a fleet of 18 000- tonne trident submarines, 
doesn't like to be told that these billion-dollar Behemoths can 
be adequately substituted for by a handful of tonne 
miniatures. 

The net effect of these service interests has been a virtual 
absence of serious discussion of a sensible solution to the next 
step in the lunacy of the strategic arms race. Garwin and Drell 
are confident that as the Trident costs mount and environmental 
opposition makes it difficult for the air force to get IB land- 
based MX sites, interest will inevitably turn towards the SUMS. 
Maybe. Meanwhile, as Britain weighs various post-Polaris tech- 
nologies, It might be useful to consider the Garwin-Drefl 
proposal. D 



EXPERIENCE 



Blood money 

Ed Horrimon 

As anyone who has been there knows, Belize is a slum. Even 
the main streets of the Caribbean Crown Colony are awash with 
sewage and flotsam between unbelievably ramshackle facades. 
There Is almost no work, aside from cutting cane for Tale and 
Lyle. So perhaps It comes as little sorprise that it Is also the 
home of one of the world's more duhlous businesses — the traffic 
in human blood. The man who runs the business, a Cuban 
American doctor named Pedro Ramos, had to See Nicaragua 
two years ago after the editor of the only opposition newspaper 
in the country was assassinated for printing artides showing 
Ramos was then exporting Nicaragua^ blood in partnership 
with the now-deposed dictator, Anastasio Samosa. 

It is not difficult to find Ramos's Belize operation. Behind the 
Barclays Bank building in Belize City, down a potholed road, 
donors— mostly emadated alcoholics — In the Roque R. Ramirez 
bar. slouch in stupefied hazes waiting to stumble across the 
road twice a week to the Plasmapheresis Centre. There, after 
their haemoglobin and protein counts are checked to make 
sure they are neither anaemic nor undernourished, they lie 
on cots while a litre of blood is drained off. The red cells are 
spun down In a centrifuge and transfused back. The rest- 
about 600 cu.cm of plasma — is frozen and shipped to Ramos's 
headquarters, Daco Distributors in Miami. 

For this the men are paid £2 for the first, and £2-50 far the 
second letting each week, and are given a chit entitling them 
to a hamburger or bowl of soup at the nearby Happy Hour Cafe. 
The money often goes on drink and marihuana. Some of the 
"registered" donors give blood as often as 50 times a year. 
And they are reviled by many Bellzians. As one of the numerous 
beggars, shoeless with torn trousers, shuffling past Barclays 
Bank put it, "I give to people who need it, sir. To give people 
life. Not for them to make money." 

Nonetheless, Ramos's business is advertised on local radio. 
Doctors in the Belize City hospital tell how. time and again, 
they have lost patients) — many of them young men brought In 
with stabbing wounds — simply because there has been nothing 
in the blood bank. Yet they are afraid to speak out. 

Ramos's partner this time, owner of the adjoining health 
food shop which sells honeyed protein pills and sexual invigora- 
tors at extortionate prices, is none other than Mrs Maude Syl- 
vestre, wife of the Minister of Energy and Electricity. They are 
both doing well. The plasma is sold by Daco for between £20 
and £24 a litre to pharmaceutical houses, to be i ractionated into 
albumin, gamma globulin, anti-haemophilic factor "B" and other 
constituents to be sold worldwide. 

Ramos does not want to talk about Nicaragua. The murder 
of Pedro Chamorro. the newspaper editor whose widow now 
sits on Nicaragua's revolutionary junta, set off a two-week 



New Scientist 13 March 1980 




general strike. Ramos and Samosa's factory was burned by 
Charaorro's mourner*. And Bamos fled. 

He is more forthcoming about the League of Red Cross 
Societies and the World Health Organisation, both of which he 
castigates as being wittingly hypocritical; both have been cam- 
paigning against commercial plasmaphaeresis throughout the 
Third World. "The Red Cross buys plasma from paid donors," 
Ramos insists, speaking from his Miami office. "But not directly. 
They used to buy It from me through Travenol (a drug house) 
in Brussels, and it would end up at the International Red Cross 
in Geneva. That came from Nicaragua and Bellie." 

Not surprisingly, Dr Z. F. Hantcbef. head of the Red Cross's 
Blood Transfusion Service in Geneva, hotly denies Ramos's 
claim. For years he has been speaking out against unscrupulous 
dealers. But Ramos is undeterred. A self-acknowledged world 
expert ("In all modesty I operated the largest centre in the 
world for many years in Nicaragua"), he derives cool .satisfaction 
from the dour fact that since the US Fderal Drug Administra- 
tion introduced regulations governing American commercial 
plasmaphacresis in 1973, more than 350 centres have sprung 
up there. 

Yet he is still intent on keeping his Belize source alive. It 
is by far his cheapest, and his last in the Third World. (It seems 
Ramos was expelled from Costa Rica, Honduras and Haiti, as 
well as Nicaragua, before finding safe haven in Belize.) Ramos 
also claims the Crown Colony blood is FDA approved. That may 
be. But there are no on-the-spot tests of donors for alcohol, 
hepatitis or drug abuse, all of which are common in the Roque 
R_ Ramirez bar. "It's kind of political," Ramos sums up. "You 
keep it quiet, you know. They say it's poor people who donate 
plasma, and that the people who take it are vampires. So you 
see, it's best kept in low profile." No doubt that is true. □ 

WESTMINSTER SCENE 

EEC and water pollution 

Tom Dalyeti MP 

Late at night, when the main 
business ol the Commons for 
the day is completed, a whole 
series of EEC directives comes 
op for debate. Some of them 
are very important, others less 
so— but either way they arc 
too late to be reported in the 
following day's newspapers, 
and too complicated to get a 
mention m the BBC Radio 
account of the House of Com- 
mons debates the following 
morning. Such was the fate of 
the proposals on drins (a group 
of toxic chemicals) and mercury. They were the first offspring 
of the EEC directive of 4 May, 1976. dealing with "pollution 
caused by certain dangerous substances discharged into the 
aquatic environment of the Community". Dangerous substances 
are grouped Into a black list and a grey list on the basis of their 
polluting effects. 

Marcus Fox, Under Secretary of State for the Environment, 
told the House that the drins should indeed be controlled, but 




that they are not in wide use. We are affected mostly by dis- 
charges of dieldrin from our mothproofing industry, largely 
based in Yorkshire. Fox said that there was room for doubt as 
to whether such a limited proposal justifies a Community direc- 
tive. He added, 'in the early negotiations in Brussels, we raised 
this question, but the Commission has been under pressure from 
a number of countries to make progress with proposals under 
the parent directive, and the drins obviously seemed a simple 
place to start". I interrupted Fox at this point to ask what the 
reply was from the Community when he raised this question In 
Brussels? Some of us with experience of the Community think 
that this sort of blanket approach in directives is sometimes 
daft. In the opinion of many 'MPs. the next Commission and Roy 
Jenkins's successor should be exceedingly careful not to bring 
the Community into disrepute by putting forward directives that 
are less than necessary. 

However, as Fox pointed out, mercury is less simple in pros- 
pect, because it is widely used, and also occurs naturally. The 
EEC Commission has chosen to concentrate upon the chlor- 
alkali electrolysis industry, which It thinks is a "principal 
source" of pollution caused by mercury discharges into water. 
The CBI rejects this view, saying that mercury discharges from 
this industry have not caused harmful pollution within the 
terms of the definition specified in the parent directive. The 
British government has some sympathy for the Industry's 
point of view, Companies such as I CI have spent considerable 
sums ol money in recent years to reduce the amounts of mer- 
cury discharged to the waters concerned, which have in any 
case been carefully monitored by the relevant water authorities, 
"The fact is, however", added Fox, "that in Community terms 
the chlor-alkali industry is the largest single discharger of mer- 
cury, and was therefore the likeliest target for the legislators to 
pick off first." 

The truth is that controlling discharges of dangerous sub- 
stances on the industry-by-Industry basis proposed by the EEC 
Commission is not the UK's approach. Our concern is with the 
quality of the water which may be affected by a number of 
different discharges, and in the case of mercury, by some natural 
levels. Britain believes in distinction by use. It really is absurd 
to cater for the Mediterranean and the North Sea in the same 
directive, since conditions are totally different. Mercury in the 
Med really is a problem. Equally, should one lump together fast 
flowing rivers, such as the Spey, and slow moving rivers such 
as the Po, or for that matter the Rhine, the major source of 
EEC worry? Above all. iherc should be an approximate price- 
tag fixed to the costs of every directive. 1 am as concerned as 
anyone about the environment. However, lei us recognise that 
the environment's cause is not well served by regulations which 
are enormously expensive, and almost certainly less than neces- 
sary. 

One thing 1 have learned over the past couple of years is that 
when their views are criticised, many, though not all, anti- 
nudcar campaigners react with about as much grace as the 
West Indian cricket team facing the prospect of defeat in New 
Zealand. In particular, those against the Torness nuclear plant 
have tended to take refuge in ill-temper and sarcasm, when I 
have suggested that in their questionnaires, they might ask some 
questions that are not slanted to their point of \lew. For 
example, I proposed that on the next occasion they saw fit to 
put their questionnaires round the people of the East Lothian 
constituency, they might add questions such as, "Are you pre- 
pared for your children and grandchildren to go short of 
electricity?" or "Have your yourself ever been down a coal- 
mine?" They did not take at all kindly to the suggestion! 

1 just think it is high time that when there are only three 
major future possibilities for adequate supplies of electricity 
on the horizon— coal, energy-saving, and nuclear — that people 
should be made to face up to the consequences ui their slogan!*- 
ing anti-nuclear questions. As It Is, far too many of the anti- 
nuclear campaigners want to have their muddle-headed bread 
and eat it. It is also high time the pro-nuclear forces got a bit 
tough. For my part, I am trying before I next go to Ayrshire and 
the area of Loch Doon to get hold of one of those perhaps taste- 
less, but effective American stickers which reads, "More people 
died in Senator Kennedy's car at Chappaquidick than at Three 
Mile Island!" D 
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Quality assurance 

In his Comment, Dr Wolfgang 
Pass) (21 February, p 546) 
applauds the concepts of tfae 
US Food and Drug 
Administration's "Good 
Laboratory Practice" 
regulations and advocates 
quality assurance applied to 
research work generally. He 
omits two points. First, good 
quality assurance is always 
self monitoring in terms of 
its own effectiveness and of 
cost-risk-benefit; the rigid 
GLP regulations preclude 
this. Secondly, it is of little 
value to achieve impeccable 
quality of experimental work 
In a regulatory field of 
activity unless all other parts 
of the chain leading to an 
offidal action are of 
comparable quality. 

Legislation is a political 
act, its quality is only 
definable in political terms, ie 
does this decision help 
maintain possession of 
authority by a government or 
a civil service agency or 
department? One has only to 
examine the differences 
between national laws on. say, 
food additives, to appreciate 
that political considerations 
dominate decisions and that 
science, good, bad or 
indifferent is accepted or 
ignored as is politically 
expedient. 

The US Food and Drug 
Administration itself 
provided an obvious example 
when it fished in the results 
of a seriously spoiled 
experiment to produce the 
desired condemnation of the 
substance under test. 

Whether th* ritualistic 
animal feeding studies 



True innovative exploratory 
research involves intuitive 
and extrapolative thinking as 
well as experiment. It will 
blunder, jump to wrong 
conclusions from good work 
and achieve new insight from 
grossly inadequate 
experiments. Its quality is 
only determined by its 
contribution to the 
advancement of science. 
W. H. (Viflhfinoole Wtrrol 

Interferon 

In reply to Ian Miles s letter 
about the possibility of 
viruses developing resistence 
to interferon (21 February, p 
597). I would make the 
following points. 

First, Interferons do not 
act directly on viruses (unlike 
penicillin inhibiting bacterial 
growth) but boost normal 
cellular enzymes that have 
evolved to control virus 
growth. 

Secondly, as I indicated in 
my article (24 January, p 
230), interferons Induce 
several different defence 
mechanisms in the cell so 
that for a virus to be truly 
resistant more than one 

have to occur in most viruses, 

Thirdly, interferons are 
produced by all vertebrate 
species studied (and possibly 
by some invertebrates as well) 
and have thus been conserved 
during evolution and active 
against viruses for many 
millions of years. 

Thus if mutant viruses 
resistant to interferons 
occurred with the frequency of 
bacteria resistant to 
antibiotics, it would be 
expected thai by now most 
viruses would be completely 
insensitive to Interferon. 



However, the majority of 
viruses are very sensitive and 
although different virus types 
vary in their sensitivity to 
interferon, wi.'hin iny one 
type of virus mutants 
resistant to interferons cannot 
be found. 

Although the possibility of 
viruses becoming resistsnt to 
interferon cannot be 
completely ruled out. and if 
they did it would obviously be 
a serious problem, evidence 
so far indicates that this is 
unlikely to occur. 
F. Baltcirill 

Imperial Cancer Research 
Fund London 

I would have thought that the 
beauty of the interferon as a 
means of preventing disease 
is that all it involves is 
augmenting the natural 
response of the body. 
Antibiotics are a different 
kettle of fish altogether as 
they are produced outside 
the human body from species 
such as moulds. Their 
introduction into the body is 
unnatural and it changes the 
internal environment of our 
body, creating spaces for new 
resistant bacteria. 
Mtchatl Mansfield Sideup 

Uranium markets 

"Uranium mountain weighs on 
nuclear decision" (This Week. 
21 February, p S49) It a good 
summary of much of our 
argument, but there are three 
points at which our final draft 
differs substantially from your 
report. 

First, while we believe that 
there will be strong downward 
pressures on uranium prices 
over the next decade, neither 
we nor anyone else can be 
certain that, as you report. 



these pressures will be 
maintained as far as the year 

2000. 

Secondly, we do not argue 
that all cost pressure will be in 
a downward direction; in 
particular, there is the 
possibility that stricter safety 
and environmental standards 
may act in the opposite 
direction; nevertheless, we still 
argue that, because of higher 
ore grades and technical 
advance, the net effect will be 
lower average costs. 

Thirdly, contrary to the first 
sentence in your final 
paragraph, we maintain that 
uranium-saving research does 
deserve high priority, but that 
the existing distribution of 
research resources is too 
heavily skewed towards one 
uranium conserving strategy 
— the liquid metal fast r» 

G. S. Mackerron 

University of S 
Science Policy Research Unit 

Falmer 

Risks 

H. J. Dunster's statement that 
"a genetic mutation Is 
certainly not a permanent 
feature of mankind unless it 
is benefidar (Letters. 21 
February, p 598) is a little 
difficult to relate to either 
contemporary genetics or to 
the vernacular. 

Permanent disability after 
an accident is terminated by 
death. Mutational disability is. 
by nature, not bounded by 
death, and may not manifest 
itself for centuries. The 
minority of recessive 
mutations which became 
established by chance will 
stalk man for mlllenia. 

Would Dr Dunster explain 
the relative tuward. in the 



Grimbledon Down 



Bill Tidy 
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view of the Health and Safely 
executive, of substances 
which are mutagenic but not 
carcinogenic and those which 
are berth mutagenic and 
card oogenic? 

J. H. Edwards Oxford 

Professor Edwards asks for the 
view of the Health and Safety 
Executive on mutagens and 
carcinogens. Doth, like other 
toxic agents, are undesirable 
but inevitable components of 
our working and domestic 
lives. The Executive's view is 
clear, although it needs 
considerable judgement in 
application. Avoid all 
unnecessary exposure— keep 
all necessary exposures as low 
as you reasonably can — in any 
event keep exposures below 
any limits which have been 
set by consultation 
procedures or are 
recommended by professional 
bodies, such as the British 
Occupational Hygiene Society, 
or by the Executive. 

The permanency of 
mutations was a minor point In 
the original letter on which I 
was commenting and 1 reply 
to Professor Edwards with 
trepidation. I took my stand 
on the process of natural 
selection. Disadvantageous 
mutations are eventually bred 
out but not without human 
detriment during that process. 

I defy anyone to make any 
precise comparison between 
one death and a number of 
disabilities distributed in time. 
Although attempts have been 
made, and they can be useful 
in judging the allocation of 
resources, they are necessarily 
crude. 

H. J. Dunster 

Health and Safety Executive 

London 

Only for the boys? 

II was a salutary coincidence 
that B. A. Proctor's letter (p 
677) on the male ethos of 
science should appear in die 
same issue as the three page 
extract from Peter Meda war's 
-4dvice to a Young Scientist 
(20 February, p 664). It seems 
that the latter (both extract 
and book) reveal more than 
the author intended and 
certainly go some way to 
answering Mr/Ms Proctor's 
query. Throughout, the 
scientific community — from 
swimming pool attendant to 
FRS — U referred to as 
principally male — the 
implication being that this 
great scientist at least thinks 
sdence Is "for the boys". 



I'm sure that Sir PWer, if 
challenged, would deny this, 
In which case it Is all the 

e important, surely, that 
we should avoid in our 
language the implicit 
assumptions that we should 
wish to deny to our schools 
and the community at large. 
Richard Clarke 

Kingston-uvon-Thamei 

Unless B. A. Proctor is a 
woman, should he not ask 
himself whether the fact that 
Daddy shows his daughter 
New Scientist and writes 
letters to It has anything to 
do with her view that science 

"only for boys"? 
Joan P. C. Reeves Wilitead 

Where the blame lies 

You include in Sir Peter 
Mcdawar's article "Advice to 
a young scientist" (28 
February, p 664) a collage of 
drawings indicating a young 
scientist considering the 
various alternatives for a 
scientific future. All six 
drawings portray men as 
scientists. It is images like 
these which are responsible for 
perpetuating the myth that 
science is essentially a male 
preserve. Perhaps in future 
you will remember that 
women too are scientists. 
Jeanette A. Samundsen 

Heading 

Snap shot 

With reference to the 
Landsdown's advertisement 
(28 February, p 699) for a 
microbiologist (food industry) 
to "work" in Abu Dhabi — why 
female and why photograph 
(recent)? 

Bob Can Salisbury 

Frozen fire 

W. B. Fu (Letters, 31 January, 
p 344) comments on my 
recent article on the hazards 
of liquefied natural gas 
("Gambling on 'frozen fire'", 
10 January. P 70). 

It seems Fu and I agree 
that propylene is more 
detonable than LNG. Indeed, 
some experts feel LNG 
clouds will not detonate. We 
evidently disagree as to the 
importance of the two 
liquefied gases' similarities. 
Both are transported and 
stored as liquids, and both 
when spilled form flammable 
vapour clouds: the 200 dead 
from the propylene lire at 
Los Alfraques clearly testify 
to that, along with the 130 
dead from the LNG fire in 



Nearly right Eric Emmet 

Uncle Bungle does not seem to be giving away much 
information in bis latest football puzzle, in which four 
I earns — A, B, C and D— were eventually going to play 
each other once. I am sorry about this and I fear that you 
will find the situation even worse when 1 tell you that one 
of the figures given was wrong. "Well, anyway," he said 
rather proudly, "it is nearly right." The document that he 
handed over to me looked like this; 

Played Won Losl Drawn Goals Goals Points 



for 


against 




4 


0 


2 

s 


3 


s 




8 


s 


z 



C 2 1 

D 3 

(Two points are given for a win, and one point to each side 
in a drawn match.) Which figure was incorrect? What 
should it be? Find the score in each match. 

A £5 book token will be awarded lo the tender of the first 
correct solution opened on Wednesday, 26 March. Please 

send entries to Enigma No 55, Now Scientist, King's Reach 
Tower, Stamford Street, London SEI 9LS. The Editor's 
decision is final. The winner of Enigma Ma 53. Calculating 
Birthdays, was Mr A. P. Brooke of Waflington. 



Cleveland. Los Alfraques 
demonstrated that even a 
small spill can cause enormous 
damage. The LNG ships into 
Canvey carry over 600 times 
more liquefied gas than the 
Spanish road tanker, and 
should one have a serious 
accident, Los Alfraques would 
pale into Insignificance. 

Fu contends further that 
"very simple calculations can 
be performed" to disprove 
my statement that estimates 
of the distance downwind an 
LNG plume from a 25 000 
cn.m spill on water would 
remain flammable range from 
a few to 80 kilometres. I can 
only refer him to the US 
Coast Guard, predictability of 
LNG Vapour Dirp*r«ion from 
Catastrophic Spills onto IVater 
(April, 1977), which lists 
eight estimates of the 
maximum distance the plume 
would travel to o "time 
average" vapour concentration 
of 5 per cent: US Federal 
Power Commission (1-2 km). 
Sdence Applications Inc 
(1-9). American Petroleum 
Institute (8-4), Cabot 
Corporation (IB-S), US Coast 
Guard (26-2). US Bureau of 
Mines high estimate (81-0). 
Fu's own estimate Is 14 km. 
Lee Nredrinphaui Davis 

Aarhus 

Silicon doom 

"Cheerio cheap chips" (This 
Week, 21 February, p 550) 
brings to notice a problem 



which has serious implications 
for the future of our 
civilisation. 

A significant factor which 
might limit the availability of 
"cheap chips" Is reported to 
be a drying up of the source 
of silicon (ram which the 
chips are manufactured. 
I believe that more 
concern should be shown 
over the indiscriminate 
exploitation of silicon by the 
electronics industry and more 
effort made to recycle silicon 
waste. 



'AND WHO HAS THE 
WORLDS BI«£STHEAP 
OF SAND? 




Indeed, unless the Earth's 
resources are managed in a 
more efficient manner, we 
could find ourselves with a 
"silicon crisis" as the world's 
supply is exhausted, which 
will be as far reaching as 
today's oil crisis. 

Now is the time for 
concerted action; we must 
stop regarding silicon as if 
the supply is limitless and 
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recognise that at the present 
rale of consumption the time 
is not too distant when the 
Btaortage of silicon will cause 
even more unemployment and 
economic problems than are 
anticipated during the present 
silicon boom. 

J. F. Bowler Chipping Sodburu 

Skiing and skating 

I cannot accept that the 
frictional heat generated by a 
skate moving over ice would 
be sufficient lo raise the 
temperature to its melting 
point to produce a film of 
water as suggested by 
Professor J. F. Nye (Letters, 
28 February. P 676); the 
all-important film U surely 
produced by quite a different 
principle. 

Water expands on cooling 
from about 4°C and continues 
to expand after changing into 
the solid (ice) state. Ice in 
equilibrium with its 
surroundings when pressurised 
will respond to the 
perturbation in classical Lc 
Chateber manner by a 
reduction in volume, which 
may be effected isothermally 
by some melting. The pressure 
exerted by the weight of a 
skater on the knife-edge of his 
skate is, of course, enormous 
and enough to make the water 
film. The phenomenon can be 
simply demonstrated by 
hanging a length ol piano 
wire, weighted at each end, 
over a slab of ice in a cold 
room. The wire will slowly, and 
isothermally, pass right 
through the slab without 
actually dividing it in two. 
James A. Fowler Leicester 

Low tar smoking 

Lois Wingcrson's article (This 
Week, 28 February, p 635) has 
missed a key point In the 
report of Dr Tim Higenbottam 
et al's research (The Lancet, 
23 February. P 409) Into the 
behaviour of smokers changing 
to low tar cigarettes. 

These researchers have, 
unfortunately, used the term 
"low tar" cigarettes when in 
fact he was referring to filter 
cigarettes with « tar yield of 
18-23 mg— the middle tar 
category in government tar 
tables. This is made dear in 
Figure 4 of their report. 

Silk Cut, defined as a low 
tar dgarette (10 mg or less in 
government tar tables), 
achieves Its additional tar 
reduction by ventilation as 
well as by filtration and 
therefore has a reduced yield 
of the gas phase as well as 



Wc" REF£R.OF COURSE. 
TO THE SHdftT SAI14R. 




the tar. 

It Is true, as stated by 
the report, that some 
smokers on changing to 
cigarettes with lower tar levels 
compensate partially but not 
Fully for this reduction in tar. 

However, if they change to a 
low tar ventilated cigarette 
they will also obtain a 
reduction in the gas phase. 
Even after any compensation, 
smokers switching to low tar 
ventilated cigarettes would on 
average be exposed to lower 
levels of both tar and gas 
phase. 

Dr Higenbottam's 
conclusions do not therefore 
appear to contradict those of 
the Hunter committee. 
M. F.. H. MuWioUand London 

Man and electrostatics 

I wrote "Dowsing, ley line* 
and the electromagnetic link" 
(20727 December, p 948) in 
the hope that it would 
provide a simple and 
scientific explanation of 
dowsing. My aim was to 
show that man is sensitive to 
anomalies in electrostatic 
Adds and that the "output" 
Is best considered as a dowxlng 
reaction. {New Scientist 
incorrectly chose 
"electromagnetics" rather 
than "electrostatics" in the 
original title of my article.) 

It would be easy to repeat 
the experiments using the 
dowser's response to an^ 
unknown voltage in a wire as 
a proper double Mind test 
So far as 1 am aware, no one 
has ever tested the dowsing 
I reaction in this way. 1 believe 
it is entirely logical that our 
sensory nerves should be able 
to feed information on changes 
in the electrical environment 
into the brain. With the brain 
sensitive to minute electrical 
signals, it Is hardly surprising 
that the electrostatic fields 
associated with natural or 
artificial (DC) electric 
currents should produce 



various sensations. 

Prehistoric man was 
probably much more aware 
of these effects than we are. 
He would have been able 
easily to perceive the lines of 
electric stress in the lower 
atmosphere and use them for 
navigation by marking the 
points of high Held strength 
with standing stones etc. 

Because people differ in 
sensitivity, those most 
affected by the field would 
attribute the effects to "holy 
places" and would then imbue 
the whole ley signal network 
with religious significance. We 
continue to do it today — at 
places like Knock and 
I xi urdes. 

My experiments should be 
repeated on a larger scale, 
and a ley signal map covering 
the whole of Great Britain 
should be drawn up. From 
the work I have done already, 
1 suspect that such a map 
would pinpoint many ley 
signal anomalies typical of 
outcrops of conducting 
minerals (coal, iron, lead, 
uranium etc). This might one 
day turn into a commercial 
technique. Unfortunately, the 
best method of detecting is 
still dowsing on foot, and thus 
a large voluntary effort 
(Students?) would be needed. 
It should be possible to 
detect ley signals by logging 
anomalies in the radio field 
strength. The 50-100 MHz 
wave band contains 
wavelengths short enough to 
react with the typical ley 
signal profile. 
Anthony Hopwood 

Vpton-on-Severn 

Hannay diamonds 

There seems no reason to 
doubt that fragments of 
diamond were submitted by 
J. B. Hanney in 1880 
(Heritage, 21 February, p 591). 
but the question remains, were 
they actually made by him? 
Professor H. E. Roscoe 
announced at the time that a 
diamond crystal had been 
produced and identified as 
such, but took care not to 
endorse the claim that it was 
an artificial product. On the 
other hand we have the 
famous letter lo The Trmea 
which has been quoted so 
often. 

Successful or not. Hannay 
gave up scientific research not 
long afterwards because 
nobody would back him. Why 
this was so was not disclosed, 
but his career was cut short- 
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Unfortunately, there ere other 
experiments of his which 
were published altbouirh his 
results were peculiar, besides 
a paper on the metallurgy of 
lead wfck± was rejected by the 
Royal Society. It seems that 
Hannay's results could not 
always be trusted, to put it 
mildly. If circumstantial 
evidence be admitted then the 
case against is strong, far 
stronger than if only the 
diamond work Is considered. 
Professor Roscoe's doubts were 
not fully expressed In public 
but there is no doubt that he 
or somebody else prevented 
Hannay from adding to a short 
but remarkable list of 
publications. The conclusions 
are obvious. 

J. Jocelyn Eat! Kilbride 

Hope of the 'feelles' 

What is the best way of 
demonstrating modern 
scientific achievements, both 
practical and conceptual, to 
the general public? Television 
is powerful but ephemeral. 
Printed words and pictures 
are more tangible but are 
they always exciting? 
Museums are not powerful 
influences, nor do they have 
an exciting image but this 
view Is changing as was 
revealed clearly by Roger 
Hamilton in "Changing faces 
of natural history" (51 
January, p 336). 

Although the success of the 
British Museum (Natural 
History) gallery fnlroducina 
Ecology is the subject of 
some debate, the philosophy 
underlying the display is to 
be applauded. The swing 
away from science which was 
observed in Britain some 10 
years ago must not be 
allowed to happen again and 
museums have a vita] role in 
telling the public, in an 
informal way, what science 
and technology can and 
cannot do. The foundation of 
science centres in other 
industrialised countries, such 
as the United States and 
Japan, has been spurred on by 
the idea of counteracting 
similar swings there (New 
Scientist, vol 6$, p 62). 

May I urge caution, 
however, because as radical 
reform of museum displays 
occurs there Is the danger of 
throwing out the baby with 
the Victorian bath water. 1 
refer to the balance between 
two-dimensional and three- 
dimensional display material. 
Museums are about objects 
and real objects can 



stimulate the learning 
process enormously. The 
"object lesson" of 100 years 
ago has fallen out of favour, 
regrettably, for science 
education in school. However, 
one has only to look at the 
queues of people waiting to 
see Moon rock, or the 
treasures of Tutankhamen, 
for evidence of the ability 
of objects to arouse interest. 
It would be excellent If the 
public could be allowed to 
handle the less valuable 
objects. Then the object could 
be placed In its scientific 
context by displays etc, which 
use the communication skills 
of modern designs and 
educationalists. 




The Natural History 
Museum has gone a good way 
towards the end. But why not 
allow a greater freedom of 
Interaction between the 
public and the real object? 
There are signs of the 
dawning of a Brave New 
World in museums. I for one 
am looking forward to the 
"feclics". 

B. a Sorsby Ormsfcirl. 

Schizophrenia 

As a scientist and 
schizophrenic I was most 
interested in Dr David 
Homibln's article, "A singular 
solution for schizophrenia" 
(2tl February, p 642). 

I have had two major bouts 
of this illness both initiated 
by extreme psychological 
stress. I have since attempted 
in my occupation to avoid 
major stress and have been 
trouble-free for the past 

I believe schizophrenia to be 
a physicochemical problem 
but that it requires a trigger. 
Therefore I object to the 
statement in the article : "If 
schizophrenia is a 
physicochemical problem, 
then talking to a schizophrenic 
and creating a congenial home 
and working environment are 
going to be about as valuable 



as they would for a diabetic 
who requires insulin." 

I believe a congenial 
environment to be most 
important for a schizophrenic, 
at least after return to near 
"normality". It is like 
Insulin for a diabetic — a 
treatment, not a cure. 
R. D. Bradlty Coin* 

Dr Horrobin's interesting point 
that the congenitally blind 
may not develop schizophrenia 
because light inhibits the 
output of melatonin leads to 
the further, Interesting, and 
seasonal, point that most 
"sane" people feel rather 
crazier in the spring. Could 
this be because of the sudden 
increase In light, which we 
presumably acquire tolerance 
of as the year wean on? This 
would of course apply to only 
parts of the world where 
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light. But it might also hare 
some application to visual 
artists (such as Van Gogh) 
who possessed a particular 
sensitivity to light values. Is 
there any seasonal weighting In 
light-variable latitudes to the 
onset of schizophrenia : 
among individuals "on the 
brink", who are pushed over 
that brink by the increase in 
light? 

tan Watson Morctan PmJtney 
PS Is this why neurotics wear 
sunglasses? 

Yet another sick cover. That 
for 28 February 
"Schizophrenia — a singular 
solution" is a nice (sic) 
illustration of how obscenity 
can be achieved: 

1. Take something intrinsically 
rich In meaning such as a 
human face (or human 
sexuality). 

2. Degrade it (le systematically 
emphasise the parts at the 
expense of the whole or. 
better still, wound it]. 

3. Use your Intelligence to 
pervert it further (don't just 
rot it down, but twist your 
imaginative powers in the 
enterprise). 

4. When challenged come up 
with a phoney excuse for 
fouling a public place ("we 
only did it to shock you!") 
You did. 

tCiMu A Uodakm Falmouth 
We welcome comments from 
nor readers, who should write 
to the Letten Editor. New 
■ Klor't Baaeb Tower. 

Stamford Street. London SKI 
BLS. Short communications 
stand the best chance or pobtl 
ostloD and the Editor reserves 
I be i Kin to take extracts from 
Ibe longer ones. 
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APPOINTMENTS AND SITUATIONS VACANT 



FOOD SCIENTIST 
QUALITY CONTROL 

HERTFORDSHIRE 

We are a progressive multi-national company, makers of 
Ovaltine and a growing range of other quality grocery products. 

We now wish to fill a key vacancy within our Quality Control 
team with a Food Scientist, (either a graduate or a person 
qualified to equivalent level through the examinations of a 
relevant professional institute), with some years experience of 
Quality Control in a process industry, preferably foods but 
possibly pharmaceutical. The ideal candidate will have a 
microbiological bias but must also be fully conversant with the 
discipline of food analysis. 

The successful applicant will head our busy Microbiological 
Laboratory, but will be expected to familiarise him/herself with all 
aspects of the work of our Quality Control Department In order to 
be able to deputise for our Quality Control Manager. 

Previous successful supervisory experience would be a 
distinct advantage, since the personal characteristics of maturity 
and leadership are considered, for this position, to be equally 
important to qualification and experience. 

In addition to an attractive salary commensurate with the 
seniority of the position and 22 days annual leave, we offer the 
usual benefits ot working for a large and successful company. 
Including an excellent Pension Scheme, sports and social 
facilities, and assistance with relocation expenses if relevant 

If interested then please write (or telephone before 4.30 p.m.) 
for an application form to Mike McNulty, Personnel Manager. 
WANDER LIMITED, Station Road. Kings Langley. Tel: K.L 66122. 
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HEALTH BOARD 
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Glasgow Royal Infirmary — 
Centre for Respiratory 
Investigation 
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Qualification* required — Honour* 
degree, probably In physiology. 
Experience of pulmonary physio- 
Vof y not essential but computing 
experience would be an advantage. 

Salary in accordance with 
Wbltley Council Kale* for blo- 
(hrmlM'scii'iitlit Further informa- 
tion from Dr F. Moron. Tel: 041-313 
SSS5 e»t 77H. Application form and 
Job description available from the 
Dtitrltt Admin ill rn lor. Greater 
'Gla-fu~ Health Board. Eastern 
Diitrict. 13 Batti Street, Clai(ow 
CI Ml to -Mm completed appll- 
ratloni should be returned not 
later than 31 March. 1M0. 

BR UN EL UNIVERSITY 

Uxbridge. Middlesex 
POST DOCTORAL 
RESEARCH FELLOW — 
CELL BIOLOGY 

A POM-Docloral Research Fellow- 
ship b available tor three years, 
comrneDdns n> soon as possible, 
(or work on macmphaap activation 
and tissue destruction In InOaoi- 
matory procene*. UN protect "ill 
Involve work on hydrolase secre- 
tion, cartilage deiradatlon, and 
ptnocytoils and will be directed by 
Dean. Pleader In Bloln(y. 



Apulkaiiom should be i 
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Communications 
Consultants 

to £13,000 



legica 



Advanced Technology Centre 
West Surrey 



Since its formation in 1969, Logica 
has grown to become one of 
Europe's leading consultancies in 
computing and communications. 
As part of our planned growth, we 
are shortly opening an Advanced 
Technology Centre in a country 
house at Cobham, Surrey. 

We believe the site provides an 
exceptionally attractive alternative to 
our Central London offices. It will 
appeal to those who prefer a rural 
setting for creative work. We plan to 
base a number of exciting projects 
there. 



Cobham is 10 miles WE of Guildford, 
just otl the A3. 

Opportunities also exist in Central 
London. 



We are keen to recruit staff who can 
contribute to developments particularly 
in Energy. Aerospace and Delence. 

Our projects require all grades of staff with 
demonstrable achievement in one or more 
of the following areas: 

■ computer networks 

■ message switching software 

■ high integrity systems 

■ digital communications 

■ distributed realtime systems 

■ satellite communications 

If you find your present environment 
restrictive, you will find Logica invigorating, 
challenging and rewarding. You will be 
working among other professionals with a 
high level of achievement and you will be 
encouraged to develop your abilities and 
experience. 

To explore the possibility of joining us. call 
Julia Roth on 01-637 91 1 1 or write to her for 
an application form, quoting reference 
TG/14,at 

Logica Limited 

64 Newman Street 
London W1A4SE. 
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Business 
Analyst 

for HighTechnology 
Industry 

This u ail excellent career opportunity tor a young MHA Technical 
graduate or an Accountant fanuliar with a bu«ne« planning 
environment. 

We're looking for someone, male or female, to help formulate and 
develop, in conjunction with senior management, resource plans to 
meet the objectives of one of the world's top engineering based 
organisations. The successful candidate will also be responsible for 
monitoring actual performance against that planned, and working 
closely with functional managers to clearly identify, articulate and 
resolve any variances that may arise. 

To join us you'll need to be strongly self-motivated, and with an 
ability tocornrnunicate effectively at all IcveUand across disciplines, 
and have had at least two years' experience in a well developed 
analytical environment. 

If you can meet our requirements you'll find yourself pan of a top 
professional team where ability and talent are recognised and 



warded, and whet 
planned. 

We're offering a competitiv 
benefits package. If you ha* 
offer generous assistance * 



e development is both positive and 



■ salary ai 



aund^7.500andancx 
! to move house, you'll rind that we 
h relocation, including subsistence 



•Hem 



id 

travelling expenses for ihc period prior to moving. There is a very 
active sports and social club which includes sailing and squash. The 
job is located at Wclwyn Garden Gry, 

For an appbeation form and information package, please telephone 
or write to Suzv Johnson, Rank Xerox Engineering Group, 
Bessemer Road, Welwyn Garden City. Hertfordshire AL7 1HE. 
Telephone: Welwyn Garden Gry 35794. 



RANK XEROX 

ENGINEERING GROUPl 




UNIVERSITY OF 
LEICESTER 
Department of Anatomy 
TECHNICIAN 

Application* are Invited for Use 
putt of Technician Grade 6 in the 
Huloloer Unit of the Deportment 
of Anatomy, catering for Teach- 
Ins and Beienreh need* within 
the Department. The cucceeaful 
applicant ihould be conversant 
with all routine. hiitologtcal tech- 
nique* and hare experience In 
hlttocJicmtstry. A knowledge of 
me 111 aery late sectioning. auto- 

and ^ghotonUc : ■ 

is «hou._ 
._ equivalent and the hack- 
■round experience conconunltanl 
with a icnlor technical poet. 

Salary on the Grade II scale 
: i ..-i'.' . a year. (From 1 April, 
19B0 tvmtSgft a »ear.) 

Application! giving thit namr.i 
of two referee* to A. B. Roper. 
Senior Auistant Registrar. Univer- 
etty of LelceMer. Univenltv Boad. 
Leleeiler LEI 7HH by II March. 



radiography and pbc 
would be an advantagi 
^ualiflcationi _ ihould _ IncJurti 



HILL FARMING RESEARCH ORGANISATION 

SCIENTIFIC OFFICER 

Application! are in.li.i3 (of a Scientific Officer *ho will |oln ■ small 
team who ate carrying out research into lha lactun controlling change* 
In bod, compeHiion ol hill and upland aheap In verlou* etagee ol 
physiological stale*, Including grewlh, pregnancy and lactation. Par- 
tlculi' emphaiti ■ pieced on Inveetiaabon ol the endocrine mechen- 
lame through which nutribonal. climatic and other laclon may operate. 

Pr»»io,i* mpo' one* in working wiih animal*, coHecSon and pro- 
ceielng ot blood and faece* lemplei, carcaao dliaectlon, data col- 
lection and proceialng end hormone concentration determination! by 
radioimmunoeiey would be advantageous. 

Qualification*: A degree, HNC. or eoultelent In e Scientific or 

Mathematical cubiect. 
Salary i According lo nullification! and retavanl eipertenee within 

the icale £JS8I— £44*6. 
Other conditional Nan -contributory luperannuabon acheme. 90 
daye annual leer*. 

Further particular! and application forme from lha Secretary. 
Hill Farmlnrj Reeearch Oroanleatlon, Bueh EaUte, Penicuik. 
Midlothian EHTf OPY. Reference A ill*? and doling dele 5 Aoill 



RESEARCH 

ADMINISTRATION— SOCIAL 
SCIENCE RESEARCH 
COUNCIL 

SENIOR SCIENTIFIC 
OFFICER— RESEARCH 
RESOURCES GROUP 
C71IMWAS 

The Social Science fleaearcb 
Council la a Government-funded 
organliation whose Headquarter* 
itaH of M are all engaged In 
admtnl.tr atlon. It require* a Secre- 
tary lo the Computing Committee 
and a number of auodated work- 
Ins group* and paneli concerned 
with the methodology In the 
Research. ResourcM Group. 

Applicants should be at leati 77, 
have a good degree and have 
experience: of computing fadlltie* 
and problem*, more especially In 
the social science field. Knowledge 
and experience of Social Survey* 
would be a dlitSnct advantage. 

The lalary «c.ilr. which l> under 
review. U C7U3-£0465 (including 
London Weighting). Starling salary 
may be above the minimum, 
depending upon experience and 
qualifications. 

Application form* and further 
detail* may lie obtained from Mr* 
V. Blihton iref: SSO/NS). Social 
Science Research Council. 1 
Temple Avenue. London EC*Y 
OBD Tel: 01-553 525?. ext lie. 
Ooilng date: 27 March. 1980. 



TECHNICIAN 

(Grade 5) 

•nrwaUofi *nvM*li •* • tlMfreiHc 

0e*H»e4i*a*^CM^ ^ ti' c fC **2n 



ssusr • 



UNIVERSITY OF LEEDS 

TWO GRADE 5 

TECHNICIANS 

required in the research section 

ot the Organic Chemlatry Depart- 

POil A la principally to provide a 
gas Chromatography service to 
the department but rrsponnblllty 
will alio Include some UV apectro- 
acopy and micro-separation tech- 



< be 



used for bolh research and teach- 
ing purpoict and alto to MaM In 
the running of the re ■earth labora- 
toriu. 

Candidates mu*t be qualified to a 
minimum of HNC standard and 
have at leut eight yean experi- 
ence. Salary on Interim Kale 
C42S7-C49T*. Application!, giving 
full deUllt of ace. experience and 
qualification*, to Mr J. M. Beeley, 
School of Chemistry, The Unlvcr- 
dry, Leeda LSI MT. 

TRANSLATORS 

Wanted, iricntihc, technical and 
medical nhUNH from Swedish. 
Ruuian, German and French, for 
academic publisher. Write In con- 
fidence wtfh qualification], experi- 
ence, etc to Bra no D47t. 
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ASSOCIATED NUCLEAR SERVICES 

ENGINEERING 
CONSULTANCY 



EPSOM 



UP TO £10 000 



ASSOCIATED NUCLEAR SERVICES, en independent 
firm of Consulting Engineers, is expanding rapidly and 
has vacancies for experienced and versatile professional 
engineers to participate in consultancy work on large 
pro)ects in the nuclear, offshore and process Industries. 

Particular fields of work include safety engineering, 
reliability engineering and examination and auditing 
of systems used for management of complex engineering 
projects. Work is also available tor engineers with 
specialised interest in stress analysis, fluid motion, 
heat transfer and transient analysis. 

Initial appointments will be In tho range £6000 to £10 000 
per annum, depending on qualifications and experience, 
with opportunities tor advancement. 

The ANS offices are in Epsom, conveniently situated 
tor public transport. Conditions of employment Include 
a contributory pension scheme and free lite and accident 
Insurance. Assistance with relocation expenses will 
be given where appropriate. 

Applicants should telephone or write for an application 
form to Mm G. Dorrington, Associated Nuclear 
Services, 123 High Street, Epsom, Surrey. Tele- 
phone Epsom (STD 03727) 40531. 



KINGSTON POLVTICHNIC 

School ot eiMtoonle 

engineering and Computer Science 



NUMERICAL ANALYSIS AND 
SOFTWARE DEVELOPMENT 
FOR CONTROL SYSTEMS 

A peraon ~ In Fortran programming oMtlanc* and a etrono back- 
ground in numerical analiHa and.'oi control eyiltma la laouirtd lo 
take no a eenior petition In a amall group developing »oft»»r» and 
tallying out numerical enat»»i« raaaaich in Dta control eyateme field. 
The project la aupportod by Ilia SRC through 111 Interactive Com- 
puting Facility and the eoftware developed la Intended to aupport 
reaearch ■orlari In trtli lata throughout the Url. Europe ana the USA 
In order to maintain doee contact *uh other major grouoe developing 
eoltware In ihle field. The poet la eultable for eomeone -ho he* re- 
cant!) completed, or it about to complete MUt veer, en USc or PhD 
courae In Numerical Analyiie, Control Syaleme, or Computer Science. 
Salary In rang* up In XT017 pa {under review) depending on Quali- 
fication ■ and i -■ - 

Further delalla and epptkellon lorma from AaaleUnl Raglltrar 
(Peraonnel), Klngelon Polytechnic, Penrhyn Road, Klngelon 
upon Thamaa KT1 ICE. 01.541 nr... 



EASTER HOLIDAY 
COPY DEADLINES 

Would advertisers please note that classified 

copy deadlines for the issues of the 3 and 

10 April will be as follows: 

Issue Data Deadline 

3 April 11 am Friday 28 March 

10 April 11 am Thursday 3 April 



UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY 

Assistant 
Librarian 

Library^ Information 
Section 

Winfrith, Dorset 



The Atomic Energy Establishment. Winfrith, is a 
major centre (or research and development in support of the 
United Kingdom's nuclear power programme. There are 
1 ,600 staff, of whom one quarter are professional Scientists 
and Engineers. The Library and Informalion needs of the 
site are served by a Central Special Library in which there is 
a vacancy for an Assistant Librarian. 
Duties: 

To be responsible to the Winfrith Librarian for the 
efficient operation of the Library General Office. Reading 
Room, and Reports Section. This will include stock 
maintenance and storage, ordering and cataloguing of 
library stock accessions, loan procurement and issues and 
the supervision of staff working in these areas. The duties 
will also involve working with the Librarian on improve- 
ments to the existing services, and training of junior staff. 
Quali6cationsand Experience: 

Applicants should be Associates of the Library 
Association or havea Degree or Diploma in Ubrarianship 
or hold a post-graduate qualification in Librarianship. They 
should have had experience in a Scientific or Technical 
Library, including staff management. Background 
experience in engineering or one of the physical sciences 
would be advantageous. 

Rate of Pay: The appointment will be in theScienti&c 
Officer grade. The present scale, from 1st January 1980, is 
£3.8-15 per annum rising by annual increments to £5,875 per 
annum, the starting salary depending upon age, 
qualifications and experience. 
Housing: 

Housing or assistance with house purchase will be 
available Ui a married uffit-tT living beyond daily travelling 
distance. 

Applications to: 

Appointments Officer 'A*. Personnel Branch, 
A EE Winfrith. FREE POST. Dorchester. 
Dorset. DT28DH (no postaae stamp necessary). 

Telephone Dorchester (0305) 3111 Extn. 3049. 
(Reference WA 315). 



DODddqPcpdGCd 



New Scientist 13 March 1980 



APPOINTMENTS IN 
AGRICULTURAL RESEARCH 

Our Agrochemical research programme involves extensive investigation and 
analysis of residues from new crop protection and animal husbandry 
compounds and of the results of soil/pesticide interactions. Two further 
appointments are to be made:- 

A CHEMIST 

to lead an established team at our Nottingham research laboratories 
developing procedures for the analysis of these residues from new products 
which have potential use in agriculture. Submission of written reports on the 
team's findings and liaison with other scientific personnel is an essential 
feature of the work. 

Applicants must hold a good honours degree in chemistry or related subject 
with relevant research experience to at least Ph.D level. Post doctoral 
experience would be an advantage. 

A BIOCHEMIST/MICROBIOLOGIST 

to join e small team engaged in soil studies which use standard analytical 
techniques to investigate the interfecial problems of soils and pesticides. 

Applicants should have an appropriate honours degree and poBt graduate 
experience in soil microbiology or related environmental science. 

Salaries will be competitive and Company benefits include profit sharing and 
staff purchase privileges. Generous help with relocation to the Nottingham 
area is available, if applicable. 

Please write or telephone for an application form stating which position 
Interests you, Tom Flower. Employment Manager (Technical). 
The Boots Company Ltd.. Station Street. Nottingham NQ2 3AA 
Nottingham 56255 Ext. 243. 



UNIVERSITY OF 
EAST ANGLIA 

Norwich 

Application! are invited for the 
poit or 

POSTDOCTORAL 
RESEARCH ASSOCIATE 

Bioloalcal'sctencea, to work with 
Dr A. J. Thornton and Dr C 

mimetic reicnance »pedroacopy 
of roe tall o • proteins. Prevlou* 
experience In any of the fleld* of 
Irani I Don metal ■pcctroKOpy. mag- 
netic circular dlcbroUm, electron 
paramagnetic reaooence, micro- 
wave spectroscopy or metallpro- 
telni 1* desirable. The poM. which 
U available from October 1980, M 
for one year. In the Best Inatance. 
Salary on the Reaearch and 
Analogoua 1A acale £505!-£8T69 per 

Application, together with a cur- 
rieulum vltee an." " 



School Of Chemical Sciencei or 
to Dr C Greenwood. School of B!o- 
logical Science). Unlveralty of Eeat 
Anglie. Norwich NR4 7TJ. 



Man ••nice M an prints n ew «» n>Mi- 
«!»•. re«Hlr« a IMinl Itbvttari mwl«c 

OetW.'J.iilp- »•»=•' Ul».«wn r, .- I r , 
ON" ■* WH In tfU ,:„... ■; 



SENIOR ANIMAL 
TECHNICIAN 

Application! aia invited lor the poaition ot Senior Animal Technician 
with minimum I nlai mediate (AT quail fkalion. 

Very Intereitlng and buay work concerned with toilcoWoy— wide 
variety ol an I male In Laboratory * Hulled In London NW10. 



Applleationi in wrltm B pleaa. to 

Mr R. J. Hamlitor>>afcuca, I.C.LS. Labor etoriei Ltd.. 1M Brenl 
Craaeent, LONDON NWItt TXT 

or telephone 01 S«9 IISJ tor turner information and Interview 
arrangement*. 



ASSISTANT SCIENTIFIC OFFICERS 

Appllcatlona era Invited to fill current vacanclei In the Department ol 
Palaeontology at South Kenilngton and In the Department Ol 
Mlneraloay at South Ftuliilp (Victoria Road). Application! are alao 
Invited for future vacanclei In the Department olZoolooy. Entomology, 



- - - - • and a acience or mathematical auMett. 

Ape normally under 28 on Jt December IBM. 

Salary: £311! pa (age 161 lo £3083 pa (age SO) rlalng by annual incre- 
ment! 10 £4030 p.. In addition, poata at South Ken.mgton attract 
£710 pa Inner London Weighting and the post at South RulaXp. £313 
pa Outer London Weighting. Proipecta ot promotion. 



SBSTeS 

Onirt 441. 



Clotlng date lor receipt ot ai 



I April. It 



AGRICULTURAL RESEARCH 
COUNCIL 

Food Research InsUtnle 

Chemistry & Biochemistry 
Division 

{Physical Methods Group) 
SCIENTIFIC OFFICERS 

The Food Research Iraetinite 
hai two vacancies In the recently 
created Physical Mr modi Croup 
whose objective la to relate the 
molecular properties of protein* 
and polysaccharides to the texture 
and theology of food product*. 

New and powerful technique*. 
Including photon correlation 
■peitroxopy. electric birefringence 
and solid-state HUB spectroscopy, 
are being developed in these 
studies. 

Application* are now Invited 
from persons intr rested In the uw 
of ^modern phyiical ^ method* to 



R*f : 73/12 
Physicist/ Physical Chemist— 

Belr 79/10 

Qualification*: Candidate* should 
have, or expect to obtain. Pint 

degree In Phytic*. Chemistry or 

Brochrmiftry. 
Previoui experience In turf ate 

ihrml«try. spectroscopy or the use 

of physical method* In biology 

would be an advantage but not 

•opoatfaL 
Salary' on a scale £3S>I-E5«86. 
Flm day working week and 

Flexible working hour* Kheme 

op- r a ted- 
Further particular* and appllca- 

Hon form from the Secretary. Food 

BBSS' ftft&^'-K 

UNIVERSITY OF HULL 
Department of 
Computer Studies 

Application* are invited for the 
post of 

LECTURER IN 
COMPUTER STUDIES 



Although 
corned froi 



jppllc.itioni 



> candi- 



date! with re war. 

experience In data processing ana 
database method! or who wish to 
develop Interest* in these areas. 

USS benefit*. 

Applitatlont (six copies/ ihould 
give detail* of age, qualification* 
and experience, tog" the r with the 
name* of three referee* and be 
lodged not later than 14 April. 
1980 with the Registrar. The Unl- 
venlty of Hull, Hull HU$ 7RX 
from whom further particular! 
may be obtained. 



UNIVERSITY OF YORK 

BIOLOGY DEPARTMENT 

A vacancy ex lata In tt 
Department Teaching U 
for a Technician to be ■ 
for the ; 
claisei in 
c hernia try and the < 
clan experiment*. 

Candidate* ihould have seven- I 
nine year*' experience and appro- 
priate advanced City and Guild* or 
equivalent qua till ration*. ■ 

Salary on Grade 4: £370?-C4»B 
(from 1 April: E3948-CU45 per 
annum.!. _ 
AppUcaUoni In writing with the 
and addresses of two 
i to^thc Laboratory^Super- _ 
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General Pharmacology 



Team Leader 



to £10,000+ 



This is an attractive and challenging appointment for a PhD 
pharmacologist with brc^dty -based drug research eaperi- 
ence— lo head up his/her own research team within the 
modem and well -equipped R&D Laboratories of a major 
international pharmaceutical company 
The General Pharmacology Team is responsible for investi- 
gating the broad pharmacological profile of a new com- 
pound, lo comptemeni the stutfes on its specific thera- 
peutic potential carried out by other research groups 
In particular, the Team Leader will have responsibility <c : 

• Motivating, planning and supervising the work of a team 
of 3-4 pha/macologisis. 

• "Detailed investigation of unusual and/or unanticipated 
pharmacological actions 

• Active cc-operation with multntsoplinarv project teams 
and other science Units. 



The post calls for a scientist with wide knowledge of phar- 
macology, a strong practical bent, good leadership skills, 
and the ability tocontrlbute ideas and co-operate effectively 
with scientists in other disciplines. Existing pharmaceutical 
industry experience would be highly desirable 

Conditions d service are good and. in acd-tion to a starting 
salary which could exceed CIO.000 (according to qualifi- 
cations and experience), there are excellent bonus, pension 
and life assurance schemes. An added attraction is that the 
Research and Development Laboratories are located in a 
pleasant semi-rural part of England. 

Please virile o) confidence for an oppikatton form, or phone 
II you ivouW Me to d'stvss I ho *ppo*ntm*nt further before 
apprymg: 



^alentmark f% 

Itodtn in HtoUh Cart Rnrutiment W^W 



James A. fEdwards. TalenUnark Untfiad. 
Nog House, 5-T1 Westboume Grave, 
London W24UA 01-22922M (Mhoun) 



UNIVERSITY OF 
SOUTHAMPTON 

Human Vibration Research 
ELECTRONICS ENGINEER 
I to work on the r 
■ or a 



The met™ fu! applicant will loin 
a raulOdiirtpllnao' Research Unit 
and be Involved with rxperiimittd- 
Hon on human subjects In .< wrell- 

be an a<h 

Applirarlom (two copk*). includ- 
Ing a brief curriculum vitne and the 
ruirnei ot two refereei ihould be 

sag *-"■■*•< " 

quoting r 



AopliCanont « lits-tlas lot Ilia pail 

RESEARCH 
TECHNICIAN 



South West Thames Regional 
Health Authority in co-operation 
with The University of Surrey.... 

OftSfi two training poets wllh Hi, opportunity lo study for an 

MSc in Clinical Biochemistry 



honour, degree (or It, equlyalent) In Chemistry. Biochemistry, or 
other releiant biological science by thai date. During the part, o! the 
course spent away term the University, student, -ill wort. In a spacl- 
ftod hospital laboratory or laboratories In the Region. 
Applrcatlona are inviud from suitably Qualified candidate, already 
In NHS emoloyment and from those wishing lo enter the service. 

i scats lor now entrants: £**M or £3807 



n depending on Qualifications, ri,mg by 



per annum. In-eonr 



luponaibla tot m**tlnB 



Closing date for applications Is Tlmrsday 3 April 1980. 



LEONARD WIII.S 

FIELD CENTRE 

re-quires responsible 

ASSISTANT COOK 

BMWcntlal preferred. Hours 0T1O- 

150O and 1700-2000. Five day week. 

Mu.t be prepared to work week- 

Court. WilUIon. Taunton. Somereet 
TA4 4HT <WasMord 530). 



UNIVERSITY OK BRISTOL 

RESEARCH POST 

An opportuiilty tor novel and 
varied expert mental work on 
detecti to diamonds faKtuding 
development or rathode turn ,□<■"- 
crjice apecttOMOplc apparatus ~ J 
experiments by X-ray top- — 
and electron nucnucopy. __ 

appropriate to flitc and experience. 



UNIVERSITY COLLEGE 
LONDON 

Department of Anatomy and 
Embryology 

RESEARCH ASSISTANTS 
required by Profe.wor G. Burn- 
■stock to parttdpile in reiearcl. on 
the Autonomic Nervous Syrtem. 
Experience in pharmaeoloay. 
clfrtraphyiioloi'y, elect ronmliTO- 

cliemittry an ao\£ntatie, Tvnfpost- 
lions are available, one lor work 
related lo diabetic neuropathy and 
Ibe sestond (or work relatUiK lo 
purlnenk nerves and receptors, 
lloth poiiUoni are grant lunded 
for up to three years Salarie- in 
range ES1W£1T77 or tUe+fiXft? ; 
plus £7«) London Allowanre. Appli- 
cation' together with name* and 
addresses ot three referee* to 
Profewor G. Burntork, Depart- 
ol Anatomy 6 Fml>ryolo.iy. 
" ™ ft Lon'- - 
I GUT. 



THE CITY UNIVERSITY 
Department of Optometry & 
Visual Science 
TEaiNICIAN GRADE 4 



.... in routine teaching Ubora- 

tortr*. Including -Indent projects. 

Candldato* ihould be experienced 
In Electronics, with an interest in 
microprocessors, and have corns 
pleted (or be studying (or) a certi- 
flcate In an appropriate course. 
Salary wOl be In the range MT28- 

inclusive. 
To apply please contact Mi lane 
Cameron, Personnel 
AMistant, The Peru 
The City University. Not 
London ECIV 

(aruaphone) 
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opportunities in Ministry ot Defence 

Computer Scientist 

Institute of Naval Medicine, 
Alverstoke, Gosport, Hants 

... ID b* responsible within ihe Stimna set ion for operating and 
developing the uia of iht terminal link io in ICL 19045 computer, the 
W.ng System J3Q36. and ih« D.t» General Eclipse Systems. Ii will be 
essental 10 develop and acquire software and hardware for processing 
batch and on-line data from medial trials and surveys. Ihe successful 
candidate will provide program mint support to scientists In medical snd 
related fields, particularly during experimental trials. 



an Hoi 



degre 



rakw 



subject, and programming experience including a good working knowledge 
ol FORTRAN. Appointments as Hither Scientific Officer or Scientific 
Officer accordini to qualification! and experience. Ref SA/O'EG. 




Paint Technologist 

Materials Quality Assurance Directorate, 
Woolwich, London SE18 

compliance with Service snecifi radons. This will involve evaluating 
prospective coatings using environmental and physical teat methods, 
determining test limits for new specifications arising from experimental 
work and prodding technical advice on paint and painting. 

Candidates should have i Degree/H N O /HN C or equivalent in 
chemistry, materials science or related discipline and at least 2 years* 
experience In the paint Industry. Appointment as Higher Scientific 
Officer. Ref: SAfHffW. 

Application formi from Speciallit Personnel and Training Officer. 
MOD. Materials Quality Assurance Directorate. Building C 1 35/ 1 . Royal 
Arsenal East. London SEIB 6TD. 



Computer Scientist 

Institute of Naval Medicine, 
Alverstoke, Gosport, Hants 
Naval Radiological Protection Service 

monitoring surveys. The work will involve maintaining and developing 
computer software, assisting with radioactivity counting problem! 
maintaining data bank far radioactivity source holdings and waste 
disposals reported by Other MOD Establishments and recommending 



Candidates should have a Dagre»^HND)HNC in I relevant subject 
id a working knowledge of FORTRAN. Appointment as Scientific 
fficer. Ret: SAfffEG. 



Applied Physicist/ \ 
Materials Scientist 

Atomic Weapons Research Establishment, 
Aldermaston, Berks 

to be responsible for the fabrication, assembly and alignment of 

comple* multishell and multilayer laser targets. The sucresiful candidal* 
will develop micromanipulating and optical microscopic techniques and 
supervise laboratory tuff. 



Candidal 



>uld have a Degree.'HND/HNC a 
ct- At least 2 yean' poti.gr.duat 



•qui 



t In phyiN 



Vibration Data 
Analysts/Engineers 

Naval Aircraft Materials Laboratory, 
Gosport, Hants 



... to ludflai 
techniques for del 
(helicopter rotor 
include extractor 
working . 
computer, and close liali 
organiM«i°«>. 

Candidates should hi 
scientific/engineering i 
honours degree and 
including digital t 
vibration 



be advantageous. 
Appointments as Higher Scientific Officer (teamleader) o 
Veer. Ref: SA/3/EJ. 




Ion developing new vibration analysis 
nd diagnosis ol faults in rotating asiembl.es 
gear boxes and gas turbines). The work will 
ition data from these attemblies in their 
ica analysis using a dedicated POP 1 1-60 
n with university and Other research 

e a degree or equivalent in an appropriate 
adpltne: the team leader ihould have a good 
it least 2 years* post-graduate experience 
nil processing. Experience in the study of 

s or use of mini-computers would 



Data Processing 
Section Manager 

Royal Artillery Range, Benbecula, 
Western Isles 

... to be responsible for the general management and supervision ol 
the DP section. The work involves post flight analysis of missiles, 
estimating iplath point and analysing results from radars tracking 
missile*, discussing new software with contractors and advising on DP 
requirements. In addition, the luctessful candidate will specify and design 
new software to cover the introduction of new weapon systems, targets, 
range instrumentations and off line data processing of firing results. 

Candidates should have a Degree/H ND/HNC or equivalent in a 
relevant subject. At least 2 years' relevant post-graduate experience 
essential. Appointment as Higher Scientific Officer. Accommodation 
a.i.lablc. Ref SA'lifAC. 

SALARY (under review): HSO £5095- 1«? 15; SO £1590- 
£S48S (up to £780 higher in London). Age normally under 10 
Promotion prospects. Non-contributory pen lion uheme. 

Unlets otherwise stated application forma (lor return by 
9 April. 1980) from Ministry of Defence, CM(S) lb). Room 110, 
Savoy Hill House. Savoy Hill. London WC2R 0B*. Please quote 



iScientificm 

iClvi! Serviced 
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Naval Aircraft Materials Laboratory 



. . . to (otn ■ lection providinf mentific advice and support id die 
FlMt Air Arm and Nivil Aircraft P.e pur Orrsnilsiion on problem relitinr 
IO • wide ranee of non-mtulUc material!. This wilt Involve plinnlnr and 
carry in| out 'irouble-thootinj' Inveitifitjoni, preparing brief, lucid 
reports, and milynni poly men, painu, (ubrionu and other m u - i - 

Candidate! ihould have a Deeree/HND/HNC in 
Experience of (■■ chromatoiraphi, atomic absorption, and inft»-red 
■pectro photo mat in iletinblt. Appointment u Scientific Officer. 
Kef : SA/4/EJ. 



Computer Scientist 



School of Signals, 
Blandford Camp, Dorset 



... ID provide lofiware support 10 a mewie twitching system. Thii 
will lawn re»poriilt«lrty far id-n.ni on testier and implementing 
10 ft ware chanm to (ha exist fnr >yuam and eniurin*, that user 



s Der.ree ( 'HND/HNC in a relevant lubiect and 



idvanuieoui. Appointment <i Higher Scientific Officer, Ret; SA/3)IW. 



SALARY (under review): HSO £5OT5-£6735; SO £3590- 
£5*flS (up (o £780 hliher in London), Age normally under 
30. Promotion proiperti. Non-eon ir lb utory pension 




d application fomu (for return 
by * April l«0) from Ministry of Defence. CM(S) IbJ. 
P.wm JIO, Sa.o r Hill Home. Savoy Hilt. London WC1R 
06 X. Please quota appropriate) reference-. 



scientltlci 

Civil Service! 



MRC IMMUNOCHEMaSTOY 
UNIT 

MRC NON-CLINICAL 

scrENTrnc staff 

The Council invitee applications 
from suitably qualified reaearrii 
set wit It U lor tv-u appuintments in 
Ihe MRC Immunocbemiitry Unit. 
The Unit'* research it mainly con- 
cerned with the itrutlure of com- 
plement components, their activa- 
tion hy antlbci'ly-anUaen aaijie- 
Efltci. and with their Interaction 
with cell aur'ace*. 

Var the firet port. applicants 
should be biochemists with ex- 
perience and interest in liquid and 
•olid phase saquenatnrs blah- 



protein chenmiry. 
should also have worked with 
proteolytic enrymea and the Mu- 
ch emit try of complement protelna. 

For the second poet. eppUcanta 
ibould be biochemists experienced 
in the liiveatlRatlon of the struc- 
ture and activation of complement 

Salary acrordlnc to qualification) 
and experience. 

Applications Intludltu curricu- 
lum vltac a lilt of publications 
and the names of three referees 
ibould be tent to Professor B. B. 
Purter. MHC lmmunocheml.try 
Unit, University Department ol 
Biochemistry, South Parka fload. 
Oxford 0X1 SQU. by 12 April, I960. 



SOUTHERN ILLINOIS 
UNIVERSITY AT 
C AKRON DALE 

TEACHING 
ASSISTANTS HIPS 
and • number of fellowship* for 
autumn 1980 are Available to 
qualified students who wish to pur- 
sue a p roar amine leadinx to a 
maUor's decree In Phytic* or the 
PhD In Molecular Science- Areas 
of active re*eflnii in theoretical 
and experimental physics include: 
nuclear theory, e lertrtxl y n HUM 
(especially of later-matter inter- 
actions), group theory applications, 
atomic* and molecular physics, 
statistical mechanic!: far mint- red 
and laser-ram an spectroscopy, Mdb- 
hauer ipettrOicopy. masi <pertro- 
metry, I e»e [-Induced diemlcnl f* 
actions, PUlaed and CW NMR 
spectroscopy (Indudlnx C-1S). 
acoustics, thin films In liquid 
helium. Excellent research library 
and computer fadltllai are ay all- 
able. For further detail, contact: 
Dr lurhard E. Waiion, Chairman. 
Department of WVfmet and 
AHronomy, Southern nilnoU Uni- 
versity at Cnttnjndalc. darbondale, 
Illinois 62MI 



LOOKING FOR A 
CAREER IN 
FISH FARMING? 



p.ri.Hi priBir'd i 



lorries ud *catr> 1 PffiS i'*.*K. tlaantnf 
fsiunini units. j>(cllp| ijji. tccini In 

lev suis sum of nwer, sn< waerlnc 

nllM O* US SOUIl ■ 

If this i > Co reu. ik«a pleua 

WTill. II-.: -i ■ reunf i - . i,.- i , 'i alltl 

c Ooslni data for application!. U 
rtsrth. I W0 

Field, Stream a. Cevan (l n| Uikd) 
Umiled. Fish Farml B| Msnas.n 
• iU Lnxl.irr-i. rltrldf, V.J, - |... 



Development Chemist 

HAVERHILL, SUFFOLK 

Hoc*.n nm Wiin-rtr. nan of Band arxl TaRxk (Lcricfcri) Ud, * 
a ptrxmntfil manulaciuief ol high punty chemcals Irx 
HifASJimi. educational and medical establishments inrough- 
oulfftifwofW 

'Ata icgune a DeveVfimeni Chemisi Irx out Produdon Oirl at 
Hjvoimi. lo undeiake laboratov-scale oganc and inorganic 
3yniheses oVecied loriaf OS the deve*ccvTenl of mavtadm- 
mg Dcocesses. 

The ct> also entails the mvesngation of lecfvvcal Diobfems 
and acme panjcipafon in giant Uiah> 
Applicants with a degree in Chemistry and at least hw years 
relevant experience should apply in writing wtf> a r>9<ated 

C.v. to> 

Mr R A Jottings. Band & TatkxJ* (London) Ltd . Freshwater 
Road. Hts-r*oro, Esse*. RMi IHA 



Th. M .... Hal>-B>l 

HaaialtaaW 



SENIOR 
LECTURER 



S3 

»3 



n assk astU I A*"t 



Brewing Quality Control 
SENIOR TECHNICIAN 



A" aiper »"J laiponiiBis p«inri 
I>i» iJcihiIuI BBpi-cwt raeort 

eirMtlr to tK« chief chemlsi. 
ApplicuB ihoold have HNC or aquiw 
lent m (Msslitry ei saplled Dioloir 



aefary 



to tSOOO M ea j B ^ M 

la'sra 20 dart itr innuni plus 

■ i.-. : frinia baneflo) ■'■■■< 
irnuicn Diniion Acto-imodsilon 

) ea fmmk il r««alref Aeplic*- 
il (l-lBf full panonsl dnalli 

uflmi uUri ihsuld bi «"t 

|. C Cieiuma-d, Chief Chemist, 
Wells Ud. eWSerd Ml* 



BRONKL UNIVERSITY 

■Jibridgc, Middlesex 
RESEARCH TECHNICIAN — 
CELL BIOLOGY 

A Research Technician l» re- 
quired for three years, commenc- 
ini a* soon a* possible. 

The project, concerned with 
maintenance of cell culture and 
hloctir-mlcsj aaaays is to be 
directed by Dr hOecr Dean. Reader 
In Blolofiy. 

Salary commencuui (4U3 (tnclud- 
ln« London Allowance 1. 

ApnllcaUoni ihould be made to 
Dr Dean at Ihe addmaa atiov* by 
SI March. 19W and ahoutd Include 
a curriculum vitae and other rele- 
vant paitlcularv 



872 
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Manager, 
Patents and Trademarks 

Pharmaceutical Industry 
c.£20,000pa+car 



Our client, a major multi- 
national pharmaceutical group, is 
searching (or a key manager to 
head their Patents and Trade- 
marks Department. The company 
spends many £mi!Uons each year 
on new product research and 
development, and, as a result, 
the Patents and Trademarks 
Department plays a crucial role 
in ensuring that all new and 
existing products reap maximum 
benefits for the company. The 
Department consists of a team of 
specialists, which is located in 
the Southern Home Counties. 

We would like to discuss 
this role with candidates of out- | 
standing ability who (eel they 
have the stature to take on 
a job at this level. Experience 



in the filing and presentation 
of patents (preferably chemical 1 
pharmaceutical) in the UK 
and overseas is a prime 
requirement. A science based 
degree plus CPA are the ideal 
educational requirements. 

We will wish to assess your 
high analytical ability and see 
evidence of proven managerial 
experience. 

To apply, either write or 
telephone lor an application 
form. Please address your replies, 
which will be treated in the 
strictest confidence, to 

. Geoffrey King. Managing 
Director, quoting reference 

i This position is open to 
I both men and women. 



Cambridge Recruitment Consultants 

la Rose Crescent, Cambridge CB2 3LL Telephone: 0223 31 1316 



UNJVJUUBTV OF 
CAMBRIDGE 

Department of Biochemistry 
GRADUATE RESEARCH 
ASSISTANT 

required w work for two year* 
on an MftC funded project to 
Investigate Ihe role ol mitochond- 
ria In ihe maintenance of cyio- 
aollc free calcium to lymphocytic 
in collaboration with Dr M. D. 
Brand. Applicants should have 
recently received or expect to 
receive a degree In Biochemistry 
or a related aubJecL 

Salary trora 1 April on scale 
WPBOtt 

Starting date 1 April or a later 
date lo be agreed. 

Applicant) should send their 
curriculum vitae and name* ol 
two referee* u: Dr M. D. Brand. 
Department of Biochemistry, Uni- 
versity of Cambridge. Tennis Court 
Road, Cambridge CBZ 1QW. 

ELECTRON MICROSCOPE 
TECHNICIAN (GRADE 5) 

required In Plant Science Labora- 
tories, University of Heading, lo 

be responsible for main ten ante 
and operation of we 11 'equipped 
laboratory and to provide advice, 
assistance and training to micro. 
MUpe user- •>--•<"-- - - 

iL-: n 



para live technique* and equipment 
mnmti-ttiuice essential. Salary In 

scale (M-HaGM per annum (under 

review). Apply with name* of two 
referee* quoting rof; TS 83A to 
Assistant Burur (Personnel). Uni- 
versity of Headine. Whiteknisht*. 
Reading H<>6 2AH. 



UNIVERSITY OF SUSSEX 
School of Biological Sciences 
RESEARCH TECHNICIAN — 
GRADE 3 

to work In the Biochemistry Croup 
on a three year project supported 
by the BrliuJi Diabetic Association 
The work Involves the investiga- 
tion Ol biochemical alterations in 
mammalian carbohydrate metabol- 
ism during Diabetes me II It in end 
following treatment with insulin. 
Some eiperlenct* with genernl bio- 
chemical technique* would be an 

Minimum qualifications ONC or 
equivalent ^pjus^ three yean rel*- 



vant 



However 



,.|.pli- 



apply 

would be made at a lower grade 
and salary. 

Salary from I April. 19*0 «SM- 
£4032 per annum (under review). 
Holidays 20 days per year plus II ni- 
verslry closures and Public Holi- 
days. 

Applications In writing to the 
laboratory Superintendent, Uni- 
versity of Susie* School of Bio- 
loflcal Sciences. !- aimer, Brighton. 

Sunn BNI 9QG. (Please quote ref: 

FT/3/MAT.I 



RESEARCH TECHNICIAN 

for Department of Cancer Studies 
to work on a project Involving 
tissue culture and bloctiemUirv of 
normal and transfo(n>ed liver cells. 
Experience in tissue culture an 
advantage Qualifications ONC in 
Med Lab Sciences or equivalent. 

Nal.irv icilr lu j*r,- .i.ii'. urr. 

Application form from Assistant 
Secretary. Personnel Office, Univer- 
sity of Binnineham. PO Bo> 163. 
Birmingham BlSZTT. Bet: *S0/d/H0. 



UNIVERSITY OF LEICESTER 
Department of Physics 
TECHNICIAN GRADE 5 



Is required 10 work In Ute X-ray 
Astronomy Group's Space Research 
Programme. Work will in vol' 



sign, construction and operation of 
special Iscd high vacuum systems 
and development ami construction 
of x-ray detector*. 

Previous experience in precision 
mechanisms. BUIl instrumentation 
development, or vacuum practice 
would be on advantage, and the 
person appointed would also be 
expected to be generally capable 
of working without close super- 
vision tn the Department's 
Mechanical Workshop. 

Salary IOBW0M. Further par- 
ticulars may be obtained Irani the 
Manage! of Space Prajcitt. Depart- 
ment of Physic*, University of 
Leicester. Leicester LEI TRR. to 
whom applications, giving de tails 
of age, experience, and qualifica- 
tions and the names of two 
referees, should be sent by 3) 
March. I9S0. 



UNIVERSITY OK OXFORD, 

Clarendon Laboratory 
RESEARCH ASSIST ANTSHIP 
A vacancy exists for a post- 
doctoral research assistant to work 
with Professor C. W. J. Mitchell 
on the development of neutron 
spectroscopy of condensed matter 

The post will be for three year* 
on the academically related 
reneartfa scale*. Applications 
should be aent to Professor 
Mitchell at the Clarendon Labora- 
tory by SI March. ISM. 



THE UNIVERSITY 
OF LEEDS 

DEPARTMENT OF 
PHYSICAL 
CHEMISTRY 

PoiC Doctoral Research 

Fellowi and 
Post Graduate Research 
Assistants 
I.C.I. Joint Research 
Scheme 



TKi work ■ la b* uoearukei |_ 

doss cclliBe»i>en wfi" (»• Dapst- 
mini of Tamil* indbtiriM sad with 

l.C I. Noes* Own .on ic Hinofii*. 
Ttvs ■.relict. airsciM »r Pi alitor 

p Grir 'U. bins <tir»»i I 



sad flm* aaraid si i»«nn. lu 

lo n«w practical sppeoKnai lo 
production of iinihcik mslsrisl 
r>4xM Dsmi-ibiliiy. Applicant! 

have aicher a ctiamiury, pej«i 



co"ia»'.«* , *roc l> 

i«rcb Ftflew lev 
'•aui-s*. Aope>ni 



rn.mm-. or ban ,f,4 
•art wo-U »■ 

*»0 (||'H II 



I btihir ft.M Item 



wW t 

iwoyaa . 

Ii boiiiMs tlui 



ihs'tA "km 

IBH9) or 



*T 0- I F 
'hrs-ol I 



Application fomi and lueiktr par- 
Ucultis may b* obtained trot lha 
Dsfliinr. TKa Univtrttlr of Leaes, 
L..cli L52 91T. fluoUai '*fw*Ma 

WH Appildloni ihcMia* 



UHtvERSirr or caps town 

DEAN OF THE 
FACULTY OF 
SCIENCE 



su'emic ItMtnMp inicasiad pan 

Profar.ee C. vo« Holt, Chelrtr 
Search Commit***. O-r" imaM of 
■iocnirmitl'y, University ■" Caps 
Town, Private Baa. Hsndaba 
7700. ' .... Africa. Alia-nllH 



I obt»>">bl* from 
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Kent and Canterbury Hospital 

Nuclear Medicine Technician 

(M.P.T. Grade II) 

This NEW poll, the Senior of four Technicians, will be 
id technical charge of the day to day running of the 
Nuclear Medicine Department; will suncrviie two 
Grade IV Technicians and one student; and will be 
responsible to the Consultant in Charge. The Medical 
Physics Department has considerable involvement 
within this Unit and there will be close co-operation 
with the Physicists. 

Equipment includes two IGE Gamma Cameras, a 
PDP8E based data acquisition, processing and display 
system (shortly to be replaced by a Gamma-Il System) 
and a Link System data logger. The person appointed 
will supervise and participate in patient imaging, 
preparation and dispensing or radtopfiarmaceuticah, 
sample counting, quality control as well as assisting 
with research and development undertaken, in close 
co-operation with the Medical Physics Department, in 
this active unit 

Candidate* require at least two years relevant 

experience as a Grade III technician. 

Salary scale I5547-E69I8 pa (according to experience). 

Further information and fob description from Dr E M. 

Hall. Contullant in Nuettar Medicine (Canterbury 66877 
ext. 401). 

Written applications to Unit AdmtnUrralor. Kent and 
Canterbury Hospital, Canterbury, Kent. Closing date: 
27 March. 

Canterbury (CCh, 



&Thanet 8? 

HEALTH DISTRICT 



INDUSTRIAL 
WASTE OFFICER 

(£4,644 -£6,060 p.a.) 

The person appointed will be a member ol a small 
multi-disciplinary team having responsibility lor ensuring 
that nil wastes arising or to be disposed ol within the 
County are dealt milh in a sale and environmentally 
satisfactory manner. Duties will Include regular Inspec- 
tion ol all wasle disposal facilities within the County 
area to ensure that (hose are operated In compliance 
with licence conditions, and to check that licence con- 
tlllioni as issued are effective In meeting the require- 
mints of the Control ol Pollution Act, IBM. Tho officer 
will also be eipecled lo assist In wasle surveys and 
technical si In Investigations. 

Candidates should be Qualified to a degree standard 
In an appropriate lile science. Including chemistry, and 
hold a current driving licence. An essential car usar 
allowance Is payable. 

Application forma, returnable by Stat March 1M0, 
from Ihe County Engineer, Maraeytlde County 
Council, Fourth Floor, Steers House, Canning Place, 
Liverpool U fljw (Tel: 051-227 SZM eat BID- Pleaae 
SLi quote rel. no •!• In all correspond once. 




Merseyside 
County Council! 




Nuclear 
Energy 
Board* 

An Bord Fuinnimh Nuicleigh 



The Nuclear Energy Board was established) to 
advise the Government on nuclear technology 
and to regulate and control activities in this 
field. In particular, it is responsible for the 
preparation and enforcement of safety codes 
and regulations and for establishing licensing 
procedures for nuclear power stations and for 
the use of radioactive substances and 
irradiating apparatus. 

Head of Laboratory 

The Board is establishing a Radiation 
Laboratory to support its regulatory activities 
in the field of radiation measurement and 
protection. The principal activities of the 
Laboratory will be: 

a) Personnel Dosimetry 

b) Local Radiation Measurement 

c) Environmental Surveys 

d) Radiometric Analysis 

Applications are invited from suitably qualified 
candidates for the post of Head of Laboratory 
The minimum technical qualification required 
is an Honours Degree or its equivalent In 
one of the Physical Sciences or Engineering. 
About ten years' post-graduate experience 
in Health or Radiation Physics is essential 
and the successful candidate must have 
demonstrated considerable competence In 
laboratory operation. 

This appointment will be made at Principal 
Scientific Officer level, for which the salary 
scale is £9,849-£1 1.437 p.a. This salary 
scale Is associated with a contributory pension 
scheme and is currently under review. 
Applications, including a curriculum vltae 
and the names of three referees, should be 
sent before 4 April 1980 to: 

The Nuclear Energy Board, 
20 Lower Hatch Street. 
Dublin 2. 

Tel: 01/766223-01/764375 



New SdenUM 



13 March I960 



Wine Chemist 

PORTUGAL 



ot Ihe Harvey* of Bristol Group, 
or tln'ir hit(li quality porLs for 
The Company's headquarters is 



Cockbun 
haw been rem 
almost two o 
at Oporl 

chemist to head up a small technical team 

The main job rt*po*wbilitic* are manikins a very 
well equipped laboratorv : the analysis of porta, 
brandies and table winr* for stability, colour, .tn-ngtli. 
etc : quality control of bottling : technical involvement 
with the Company'* wine treatment and write making 
facilities in Oporto and in the Douro Valley. Active 
participation in viUcuItural and wine making reaearch 
and development in the Company and with outside 
research establishments. 

Candidates should be qualified to not less than 
H.N.C. *tandard in cheminlry. Practical eipvrieiKc in 
a laboratory* with wine or a related alcoholic beverage 
v desirable : also, some expericne* of tasting of food or 
beverase product* for ciwnmrrcial purposes. Practical 
experience of quality control is an added qualification. 

Comprehensive training of special bed laboratory 
technique* in available in llristol. 

This po«t carries a full range of employment 
benefits appropriate to an overseas appointment and a 
company car. 

Telephone 0272 836161 or write for application 
form tor 

Mr. B.J. Bedford 

Personnel & Training Manager 

IIABVEYS OF BRISTOL 

HABvf- HOUSE. WHITCHURCH IMrt. BWSTOl BS99 HE 



ROYAL MILITARY COLLEGE OF SCIENCE 
SHniVENHAM. SWINDON, WILTSHIRE 

Graduate Demonstrators in 
Chemistry and Metallurgy 

Applications are Invited for posts as Graduate Demonstrators 
in the Chemistry and Metallurgy Department of the College. 
The successful candidates will assist with laboratory teaching to 
degree and other courses, and undertake research leading to 
a higher degree (PhD). 

The CHEMISTRY post will involve research in one of the 
following fields: the preparation of complexes of the platinum 
group of metals and an evaluation of their potential as catalysts, 
organic photochemistry, preparation and properties of magnetic 
oxides, electrochemistry or surface chemistry and lubrication. 
The METALLURGY post will be in the field of physical 
primarily using a new I2WV electron microscope, 
ting the structure and deformation mechanisms of 
, stk copper alloys and the effect of alloy additions on the 
heat treatment characteristics of zinc aluminium alloys. 

The appointment would normally be for a period of three 
years as a Graduate Demonstrator on a salary scale of £4110 to 
£4494 and requires a first or second honours degree, or equiva- 
lent In Chemistry. Metallurgy, Materials Science or a related 
subject. 

Application forms and further information may be obtained 
from the Civilian Admin Office, Royal Military College of 
Science, Shrlvenham. Swindon, Wiltshire SN6 8 LA. Telephone 
0793-7835SI Ext 421. Please quote reference HQ 120/208 and 
specify Chemistry or Metallurgy. 
Closing date for applications J April. I960. 



Geneva Research Centres 



RESEARCH SCIENTIST 

to carry out projects in the field of: 
Cement Chemistry, notably for 

Glass Fibre Reinforced Ccmcnl. Ccmenl Admixtures. 
Special Cements and Clinker Production. 
Candidates should fulfil the following requirements: 

— Educated lo a PHD degree and preferably have some 
industrial experience 

— Ability to acquire know how in other fields such as 
asbestos based materials 

— Flexible and capable of working independently on a 
large variety of problems 

— Languages: Fluent in English, French and German 
optional. 

Battellc ofTcrs for suitable candidates: 

— Good salaries and social benefits 

— Opportunity lo work with colleagues of various 
disciplines and nationalities 

— Travel and contact with leading personalities in 
industry. 

Please address applications, including curriculum vitae. 
photograph and salary requirements. lo the Personnel 
Manager. Battelle. 7 Route de Drfie, CH-1227 
Cflrouge, Geneva, Switzerland. 



NATIONAL UNIVERSITY OF 
LESOTHO 

Application* are invited for the 

LECTURER IN THE 
DEPARTMENT OF 
STATISTICS 

Though previoui tea chine experi- 
ence ii considered Important, work 
experience In applied its) littles 
especially in relation to developing 
countries will be given serious 
consideration. Special consideration 
will also be given to candidate* 
who can tea<h courtes In demo- 

a-nphy. Candidal*, •haulii hold a 

PhD or MA/MSi b MJthemnIi.nl 
Statistics or Applied Stati-tic*. 
Salary Stele: RS4BS-R75Z7 dot 
annum III Bter.ing=IU-M>. The 
BiitUh Government mav «u bo le- 
nient calary in range fl«0-ES7fiH 
per annum (sterling) (reviewed 
annually and normally free of taxi 
plus associated benefit*. Family 
pasna aes; baggage allowance; 
aratultv or superannuation: educa- 
tion allowance; overseas leave: 
Inducement allowance or nipple- 
mentation. Detailed • op Ileal Ion 
(two cople*) with curriculum vitae 
and naming- three referee! to be 
*ent direct to A«HUnt Registrar 
(Appointments), National Untver- 
>ity Of l*«otho. Roma. Lesotho bv 
II April. 19W>. Aoolirants re.ident 
ui the UK should »Wi send on- 
roov to Inter-Uniwity Council. 
00-91 Tntt-nham Co*irt Road. 
London W1P ODT. Fo-ther de'ails 
ma-^he obtained from either 



TECHNICIAN 

required In Department of Endo- 
crlnoloav 10 assist In a Medical 
Research Council funded prolect 
on the control of renin and aldo- 
sterone in normal subjects end 
patient* with hypertension. Expert, 
ence In radioimmunoassay would 
be an advantage An HNC or 
equivalent qualification ii eaten- 
tlaL Incremental salary In the 
range fS125-fM17 per annum olua 
OSS London Weighting. Applica- 
tion!, giving detail! of age. experl- 
enre and qualification!, together 

two ref*r»M. to The SetTtarv. 
The Medical College Of SI 
Bartholomew"! HorottaL Wert 
Smithftetd. London EC1A TBE quot- 
ing reference B82. 



IMPERIAL COLLEGE OF 
SCIENCE AND 
TECHNOLOGY 

Optical Systems and Devices 
Croup 

POSTDOCTORAL RESEARCH 
ASSISTANT CHEMIST 
OR PHYSICIST OR 
MATERIALS SCIENTIST 

Thii group, engaged on various 
aspects of Optical Electronic*. Is 
seeking a Poitdixtornl Research 
Assistant. I1U or her work will be 
" with the science and 



tially important fibre-optic direc- 
tional coupler. Sir mil can I aspects 

iitSBas 

phous and electro-optic materials, 
the design and fabrication or test 
devices and the development of 
diagnostic methods ot all stages of 
Exporter 



optic material!. 

The port U for three years 
starting at soon at possible. The 
salary la In the 1A range tSTTTl- 
£3503 including London Allowance 
and USS. Starting salary depend- 
uib upon age and experience. 

Applications, naming two 
referees, should be sent to Dr 
Mino Green. Electrical ~ 



'sVY7 



A company whose bualneas Ii 
the piovlilon ot analytical and 

research nrr.lce! vrllhee tO 

eipand by the acquisition ot 
aim liar companies. Eitanslve 
Instrumentation Is available lor 
the production of analytical data 
rapidly end economically. 



Oi i 



I would be 



routine contract wot* 
such in it ru mentation coi 
used to Improve profit mi 
Boi number DAM. 
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TRAPPED IN A JOB 
WITH NO FUTURE? 

Looking lor a more exciting way of capitalising 
on your scientific training? Like travelling and 
meeting people? Then you could have a 
challenging and highly rewarding career as a 
Technical or Scientific Representative. 
It's a responsible and worthwhile job - visiting 
professional people in laboratories and 
hospitals, discussing the latest scientific 
advances, and encouraging the use 
of new technological 
developments. Rewards are 
high, too - excellent 
salary, company car 
and valuable 
fringe 
benefits. 




Foi a NN biocfiu'D 
' and further inlormaltcn. 
zv\\zz\ GsDr.eile U*ren=e on 
(01)221 5222 oi write, 
(no stamp needed), lo 
TalemmarkRecriiilment Consultants. 
FREEPOST, London W2 1 1 

Talentmark 

LnJtn ik /folia Car, Hi — : ' * 



UNIVERSITY OF SINGAPORE 
DEPARTMENT OF PATHOLOGY 

Applications ore Invited for appointments, ranging from Lecture- 
•hips lo Associate Professorships, In iho Department a' 
Pathology. Candidates must have a registrable medical Quali- 
fication and relevant higher professional quail flcatloni. 

Annual emoluments range as follows: 
Lectureship: 
Senior Lectureship: 
Associate Professorship: 



S120 900-41 MO 
sat WO-M 220 
S»4 080-72 2*0 



The point of onlry Is dspendenl upon the candidate's Quali- 
fications, experience and the level of appointment. These 
emoluments Include a 13th month allowance of one month'* 
salary In December ol each year and allowances recommended 
by the National Wagos Council for 1078 and 187S. 

For staff appointed on normal contract, emplacement on the 
permanent establishment will be considered after two 3-year 
contracts. Leave and medical benefits are provided. Under (he 
University's Academic Staff Provident Scheme, the staff 
member contributes at the present rate of 16)% ol hla salary 
subject to a maximum of 3WW- pm, and the University con- 
tributes K>i% ot his monthly salary. (The sum standing to the 
staff member'* credit In the Fund may be withdrawn when he 
leaves Singapore/Malaysia permanently.) Other benefits Include: 
a eeltllng-ln allowance of 5*1000-2000 depending on circum- 
stances, subsidised housing at rentals ranging from SS100-3S0 
pm, passage asslstence and baggage allowance for trans- 
portation of personal effects to Singapore. 

Candidates should write to: The Registrar. University of 
Singapore, Kent Ridge. Singapore OStt, giving their 
curriculum vltae and also the names and addresaea of 



Closing date: 30 April 13.10. 



''Health Physics 
Engineer 

Old bury-on -Severn 
Nuclear Power Station 
£5200-£7630 

The Health Physics Department at Oldbury-on- 
Severn Nuclear Power Station is involved with de- 
veloping and reviewing the services and appropriate 
checks to ensure that the radiological safety of elto 
personnel is maintained. 

The successful applicant will assist in the operation 
of the radiological protection services to the power 
atatlon, including personnel monitoring, radiological 
surveys, technical Investigations and general advice 
on all Health Physlca precautions. 
He/she will assist In the training of industrial and 
other staff and will be Involved with the planning 
□I work for the Department Additionally, the work 
involve* aapects ol the application of the "Asbestos 
Regulation a". 

Applicants should possess an engineering or physlce 
qualification and eiperlence of eome ol the above 
aspects of the work Is desirable. 
The salary offered la In the range £5200 — £7630, which 
Is to be reviewed w.e.t. 1/2/0Q Terms and conditions 
will be those normal to a large organlaation and 
Include generous holidays, sickness benefits and 
contributory Superannuation scheme. Oldbury Power 
Station Is situated approximately 14 mile* north of 
Bristol end Is close fo the M4/M5 Motorway Inter- 
change- Assistance will be given with relocation If 
appropriate. 

To apply, telephone Bristol 040230 during office 
hours for an application form, or write lo the Per- 
sonnel Manager at the address below. Forms should 
be completed and returned quoting reference 
R66/79JNS by S April 1B80. 




Central Electricity II 
Generating BoardJJJ/ 

South Western Region 

Bedminslet Down, Bridgwater Rd_ 
Bristol BSI3 8AN 



Technician 



£3822-£4230 



Ewell 



For the Applied Physiology Section ol the Deportment 
of Biological Sciences at North East Surrey College of 
Technology, Reigate Road. To prepare degree equivalent 
practicals and project work and bo generally responsible 
lor the Advanced Pharmacology Laboratory. 
You should have had at least 2 years working experience 
In Pharmacology and possess on HNC or equivalent 
qualification. 

Application form from the Personnel Section at the 
College. Tel: 01 394 1731 (Ref : CAO/BS/11). 



SURREY 




COUNTY COUNCIL 
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Administrative 
Assistant 



Roche Products Limited is port of a 
major international pharmaceutical 
company baled In Switzerland and is 
itself one of the leaders in (he industry 
in the United Kingdom. 

We currently have a vacancy for an 
Administrative Assistant In our Pharma- 
ceutical Research Programme Admini- 
stration Department part of a multi- 
d tic I pi I nary Research Function located 
in modern buildings in Welwyn Garden 
City. The work involves the monitoring 
ot development programmes, the 
organisation of documentation and the 
pro pa mil on ot reports covering specific 
compounds in development. 

Applications are Invited from those 
with s degree in a biological science 
and preferably 2 years' post-graduate 
experience with a pharmaceutical 



company or related organisation. The 
post would be particularly suitable for 
a person now working in a research 
laboratory and who is looking for the 
opportunity of contributing to the 
administration of the Company's full 
range of development activities. 

The Company offers excellent Condi- 
tions of Service which Include a 
Christmas award, 23 days annual 
holiday, free life assurance and BUPA 
membership, subsidised resiaurant and 
contributory pension scheme. 
For further details and an application 
form please write briefly or telephone 
Mrs. M. Clewloy. Welwyn Garden 
28)28. Research Personnel Depart- 
ment, quoting reference RIO. 

Roche Products limited. P.O. Box 8, 
Welwyn Garden City. Herts AL7 JAY. 



Materials Scientist 

Can you make an impact 
on tomorrow's technology? 



Our business is energy storage, and 
'packaged power", as we like to call Jt is 
gong to play an increasingly important 
role in tomorrow's world That's why 
Chlonde Technical - the Chloride Group's 
research and development centre - is 
continually seeking ways to improve our 
existing products, and developing new 
ones lo meet the demands of ihe future. 
Key to all our development programmes ts 
our team ot Materials Scientists - the 
people who really understand the 
punishing environments the matonals we 
use are exposed to. If you are an individual 
with drive and enthusiasm and have the 
ability to Iind novel solutions to matenals 
problems - then wo would like lo hear 
from you. 

You should have a good honours degree 
in Materials Science or a related discipline, 
with at least two years' research 



experience in industry or university. Wo 
can promise you an interesting career in an 
international company - with plenty of 
exposure to the real world ot industry and 
its problems. Salanes (to be reviewed in 
April) are good - you will start between 
C5.830 and £6.400, according to 
experience, on a scale rising to C72GQ. and 
there are excellent promotion aspects if 
you can demonstrate ability Other benefits 
include a good pension scheme, and 
realistic relocation expenses You will also 
Iind our location attractive - close to the 
M6. M62 and M56 motorways, making 
rural Lancashire, Yorkshire and Cheshire 
easily accessible by car. 
Please write, quoting ref 057/15 or 
telephone tor an application form to: 
Mrs. C Hunter. Chloride Technical Limited. 
Wynne Avenue. Swinton. Manchester 
M27 2HB. Tel 061 -793 5000. 



CHLORIDE 



:hnic t 



FACULTY OF 
MARITIME STUDIES 

RESEARCH 
ASSISTANT 

in 

ASTRONOMY 



Application! are In.itui from parsons 
holding ■ pood honours deoree In 
Physics. Mathematics or Astronomy 
lo conduct raoeoreh inlo optical and 
rad to- astro no ml cat daia connected 
with iha magnetic Hold of the Milky 
Way using the Polytechnic's Prima 
computet Installation. An inter a it In 
com puling and aelronomlcal data 
analysis Is essential 

Research Assistants are normal r 
required lo register to' a higher degree, 
although post doctoral applicants 
will be consiflaied. The appointment 
will be lor a parted ol two yeara with 
the possibility ol a third year (Iliad 
term contract). Salary will be fiJTfl 
lo> poal-oraduataa or IMU post 
doctoral or equivalent tarHh e-neel 

mcr.ni.nl. ol XtU. 

Application forms lo ba returned by 
Friday IS March I HO. can be Ob- 
tained with lurlher particulars Irom 
Ihe -etoonnal Oftlcef. Plymouth 
Polytechnic. Orahe Clrcua, Ply 
mouth PU baa. 



Southampton 

msfi THE 

(ugffljP UNI VERSFTV 



Dwpartment of Mechanical 
f njlnaarlnj 



JUNIOR LABORATORY 
SCIENTIFIC OFFICES 

rrgulrol in Blocticmlstry and 
Cftcmtilry Department. AoplicanU 
Would have two Sdeivt* "A" levels 
or equivalent qualification. Salary 
mi mil* CZS'15 al ear If, rtilnl lo 
OSI8. plus USi london. WtKfiuni. 

Apply In wrillnc. Matins a«a and 
fie ins details ol qualinratlona and 
experience ill any). ID the Secre- 
tary. Guy'i llo*pll«l Mertk.1 5<hoaj. 

London Bridge SE1 SAT. quotlaur 

r-f: BC1. 
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DEPARTMENT OF INHALATION 
TOXICOLOGY 

Technician 
or Graduate 

to assist with chemical analysis 

An assistant, technician or graduate, male 
or lemale. is required in the Department of 
Inhalation Toxicology '° carry out 
quantitative analysis of aerosol samples. 



The Job involves analysis ol a wide range 
of chemical substances and involvement 
in the associated method development. 
Ability to work with minimal supervision is 
desirable although an experienced 
chemist will be on hand when required. 

Experience with HPLC, GLC and UV/vis. 
spectrophotometry is essential. 

Salary for this new position would be 
dependant upon qualifications and 
experience. Minimum qualifications 
required are ONC. Medical Laboratory 
Sciences or equivalent. 

Huntingdon Research Centre Is a contract 
research organisation, the largest of its 
kind in the UK. working on the safely 
evaluation of pharmaceuticals, 
agrochemicals and industrial chemicals. 

For an application form please telephone 
or write to the Recruitment Officer, 
Huntingdon Research Centre, 
Huntingdon, Cambs. 

f TTnn 'l PE18 66S. 
rlXlXJ Telephone Huntingdon 

I ' (0480| 890431. 

Huntingdon Research Centre 



Director of 
Computing 

Syria 

An International agricultural institute seeks a 
computing professional, to set up and direct a 
timesharing system to support trie Institute's 
teaching and research programme. The Director will 
participate in the selection of appropriate hardware 
and systems, and recruiting and training staff. 
Generous benefits will be available. 
Please write, detailing your knowledge and experience 
in the following areas: retrieval systoms; programming; 
supervision and staff training; any statistical or 
agricultural applications and foreign language ability. 
Closing dale: 13 April. 1980. 

I.C.A.R.D.A. c/o 15 Sheepfold Lane, Amersham, 
Bucks. 



METALLURGIST 

(Higher Scientific Officer) 
£5097 -£6737 

Closing date: 23 April 1900 
Job Ref. SB 101/SO/S Tel ext 256 
NORTHERN IRELAND OFFICE 
NORTHERN IRELAND FORENSIC SCIENCE 
LABORATORY, Newtownbreda Road, Belfast 
Applicants must possess: 

1. a 1st or 2nd class Honours degree In Metallurgy: or 

2. corporate membership of the Institution of Metal- 
lurgists; or 

3. qualifications regarded by the Civil Service Com- 
missioners to be of an equivalent or higher standard. 

Candidates must also have at least 2 years' post' 
graduate experience in research or industry. It Is 
essential that any candidate offering post-graduate 
qualifications In research must have a broad basic 
knowledge of metallurgy. 

Applicants must bo undor 30 years of ago at 31 Decem- 
ber, 1960: exceptionally, applications may be considered 
from candidates over the age limit who have specialised 
experience. 

The successful candidate will join a team of scientists 
engaged In the scientific Investigation of crime through- 
out Northern Ireland. The work Is interesting and varied 
and offers scope for developing interests In the various 
aspects of forensic science. 

Storting salary will be related to qualification! and 
experience. 

The pension scheme is non-contributory apart from a 
1J% deduction from salary to cover widows benefit in 
the case of male officers. 

There are promotion prospects to Senior Scientific 
Officer (£6332-£8705) and Principal Scientific Officer 
(£8613-£11 343). 

The Commissioners may decide to interview only those 
applicants who appear from tho information available, 
(including level of academic attainment and relevant 
experience), to be best quolified. 

Expenses for travel (within the United Kingdom) 
incurred in attending for interview will be payable. 
The pott Is opon to both men and women. Please write 
or telephone for an application form (using the extension 
number Indicated and quoting tho job reference) to the 
Civil Service Commission. Rosepark House, Upper 
Newtownards Road, Belfast BT4 3NR (telephone Dun- 
donald 4585). Completed forms must be returned to 
arrive not later than the closing date stated. 



Department of Pathology 
St. Stephen's Hospital, 

Fulham Road, Chelsea, London SW10 9TH 

REGIONAL CYTOLOGY CENTRE 

Technician/ 
Junior Technician 

to work In * lirfa madam cyialotv department. The work will 
Involve c/todtaf notii In ill bnnd>« of c/toIofY. 
Application! Invited from Sdeoce Graduates or personnel 
»ttidvln| for ONC/HNC In Medical Laboratory Science*. 
Appllcatloni to Mr K. Prentls, Principal Technician, at the 
above address. Tel. No. 01 15241*1, ait. 13a. 
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Research Division^ 

Wc have opponunilics for s«ntists/cngirieers and icchnologisU 
10 join research learns at our Technological Centre where wc 
carry out HAD on all aspects of the Extraction, Fabrication 
and Applications of Alumina and Alumina Products. 



ALUMINA APPLICATIONS 

1. R&D Section Leader 

The Chemicals Division of The British Aluminium Co Ltd is 
one of the major manufacturers in Europe of alumina based 
chemicals. A substantial proportion of this business involves 
the use of alumina in the ceramic, electro-ceramic and 
refractory industries. 

An experienced scientist is required to form a small team 
within our Research Division to expand our existing product 
range and develop new uses for alumina in different 
industries. This is a key position and will involve sonic joint 
work with customers. 

Applicants should have a good degree, preferably in physical 
chemistry, ceramics or material science together with a 
minimum of 5 years* relevant experience of new product or 
application development work. Experience in one or more 
of the following fields would be advantageous: ceramics, 
refractories, abrasives and catalysts. 

2. Carbon Scientist 

BSc (Materials Science) with 2-J years* experience of PhD 
preferred To join small learn engaged in studies of structure, 
properties and the development of carbon electrodes used in 
aluminium \melling. 

Applicants should have some experience in one or more of 
the following areas: materials examination, physical testing 
and particle characterisation. 

3. Mathematician 

(BSc Mathematics) to construct mathematical mndeh to 
define the physics and/or chemistry of the process. The 
overall objective is to update process performance by 
innovative change based on sound process understanding. 
Some scientific daia processing of experimental results 
together with statistical analysis of plant data will be 
necessary. Computer GEC 4070 with VDU terminals. 

4. Microprocessor (Software) 

To join our small team who are developing process control 
applications together with a team of electronic and control 
engineering experts. This is an exciting new field with 
excellent prospects. Applicants should have a scientific/ 
technical background with some computing e«perience and a 
potential aptitude for microprocessor software. Training wilt 
be given as necessary. 

Our slafi" work in small teams and all applicants for the above 
jobs should be able to work without supervision. Wc work 
closely with our IS manufacturing plants throughout the UK 
and our customers. 

Chalfont Park is about half a mile from Gerrards Cross situated 
in pleasant rural surroundings. (Free transport is provided from 
Gerrards Cross railway station). We offer attractive staff 
conditions — a 37 hour week with an early finish on Friuay 
four weeks holiday per annum, pension and sick pay schemes. 

For an application form please write or telephone to: 

Staff Department, The British 
Aluminium Co Ltd, Chalfont 
Technological Centre, 
Chalfont Park. Gerrards 



P Anglian Water Authority | 

CHEMIST 
Post ref . R4S07 
Grade 6: £6003-£6426 per annum 

Applications are mm tod tor the post of Chemist In the Division! 
Scientist's Department based at Norwich. 

The successful applicant will -oik In the Divisional Laboratory 
under the general supervision ol the Pnncipal Scientist The main 
function of the pott -ill be to carry out water quality analysis, par- 
ticularly (hose analyses requiring the use of more advanced 
analytical technique*, associated -Ith the monltorino of river 
water and effluent quality. 

The Chemist will be responsible to the Principal Scientist tor the 
organisation and supervision of the work of the Laboratory ttafl, 
and will be required to prepare an si, ileal re port a and records 
associated «.|h the work of the Laboratory. 

Applicants should hold a Oegree or equivalent In Chemistry and bi 
competent analyst* w/ln experience in I n it ru menial method ■ of 
water analysis including the use ot *ii>n*e absorption. GLC and 
auto-analyser*. 

National Joint Council for Water Serr.ce Stat* Conditions ol 
Service apply. Generous -relocation expense* in approved cat 

sa-sss EBaarisanste Ei2 

Manager at the address below. 

NORFOLK AND SUFFOLK RIVER DIVISION. 
Yart Hou.o. 62/64 Thorpo Road, Norwich NRI ISA 
Talaphont; Norwich 615161 Ext. 2S9 




GUY'S HOSPITAL 
Department of Clinical Physics 
and Bioengmeering 
MEDICAL PHYSICS 
TECHNICIAN GRADE H 
is required to Join » Warn develop- 
ing and providing clinical measure- 
ment Irtfiiiliiuciibuea mainly upon 

the u*c of electronic*. This Is a 
• it which 




Grade I. 
An ONC and at least three years 
experience in constructing elec- 
tronic equipment arc essential; 
and HNC and experience ol work- 
ing In a hospital environment 
would be an advantage. 

Salary; £5943 per annum rising 10 
£7116 per annum. 

For further Information contact 
Dr C A. Greetorex <e*t 2570). 
Application form* are available 



TECHNICIAN (GRADE 4) 

required In Department of Zoology, 
University of Reeding with know- 
ledge and experience or physio- 
logical techniques to assist 
individual mem Deri of academic 

stiff willi research and preparation 

of material lor practical claw*. 
Additional duties include super- 
vision and organisation of write 
lervices and laboratories including 

the liiisl year undergraduate pro- 
leer laboratory. ONC or similar 
qualification required. Salary In 
scale. £370T-£47*6 per annum (under 
review). Apply with full details ol 
qualifications and experience and 
names of two referees to Assistant 
Bursar {Personnel), University of 
Reading, WhlteknlghU Reading 
BG6 2AH quoting ref TS 14A. 



UNIVERSITY ( 
LIVERPOOL 



Department of Botany 
(Environmental Rehabilitation 
Unit) 

TECHNICIAN (GRADE 4) 

servw*e and appUe'd^esearch^ laaff- 

tles for Local Authorities and 
Industry on a wide range of 
environmental Zero logical problem*. 
Applicants should have wide experi- 
ence of laboratory tcihnlquea for 
soil analysis with practical experi- 
ence of Atomic Absorption Spectro- 
photometry- Supervisory expert- 

ssJr aaas"ss%r^55 

the laboratory. 

C-indidatas must possess ONC 
and have a minimum of seven 

clean driving licence! 1 *" 

Candidates with ONC but teas 
experience may be considered for 
lower graded pott This poet Is 
tunable for one year in the tint 
instance but Is renewable. 

Salary within range £3707-1.4266 
per annum (from 1 April £3948- 
1*545 per annum). 
Application forms may 



DbtaJ 



ed fro 
titv. : 



The Bei 



UPPINGHAM SCHOOL 
Required for September a 

graduate to teach Physics through- 
out the School to Open Scholarship 

level. Applications from graduate* 
who are not free until September 
1981 are welcome. 

Curriculum vllar with name*, 
addresses and telephone numbers 
of three referees should be sent 
to the Headmaster from whom 
further Information may be ob- 
tained. 

Uppingham (057-282) 2216. 



New Scientist 13 March 1980 



Plant Physiologists 

Shell Biosciences Laboratory 



Shell Research Limited is seeling t0 strengthen and c\njnd its programmes in Plant 
Physiology as part of its overall research in in» herbicides and plant grow t h rey ul.i n i s tor 
use in world agriculture. The positions offered arc important and challenging and we 
WDuld lite to hear from xou if vou are aged between 24 and to and have an appropriate 
Ph.IT 

We have two vacancies lor Scientists to initiate and pursue fundamental research related 
to the control of plant growth, with emphasis on en/vmologv One ol the appirintmcJHs is 
particularly concerned with photosynthesis. (Candidates should have some relevant 
experience and a working knowledge of organic chemistry. 

Additional!) we b"ve ,Vk " vacancies lor Scientists with an interest in growth physiology 
of temperate and tropical crops. The successful applicant will he evpccied in develop 
physiological research as part of a multi-disciplinary team engaged on studies directed at 
finding new herbicides and plant growth regulators and improving crop pmductivity. 
Practical experience of controlled environment c.vperimentation and an interest in 
subsequent field evaluation is essential as well as an ability to present gtx>d written 
reports- The possibility also exists for some overseas travel. 

We offer a competilive salary and assistance will Ik- given with relocation expenses where 
appropriate. Vou will he able to join our pension fund, enjoy flexible working hours and 
wort in well-equipped laboratories which are situated on a 450 acre farmland site. There 
are also excellent facilities for sports and social activities. Please write giving all the 
relev ant details about y ourself and your career, or telephone for an application form to: 

Mrs. VI. Money, Personnel Division, (\2>, Shell Research Limited, Sittingbourne 
Research Centre, Sitlinghoumc, Kent MKij SAG. Telephone: 24444. E**i °° 2 - 




Shell 



THE UNIVERSITY OF 
NEWCASTLE UPON TYNE 
Department o( Surgery, 
Royal Victoria Infirmary 

Application! are invited Irom 
men and women for the puet of: 
LABORATORY TECHNICIAN 
Thr nicccHful candidate will be 

chemical Labors torie* of the 
Department and thou Id have BNC 
of equivalent qualification In an 
appropriate lubject and at leaat 
rufbr yean' experience IncludUia 
training period. Can did* let ibould 
have experience In Clinical Bio- 
chemiMry and a working know. 
Itu>e of automated equip men I 
would be an advantage. Grade 3 
aalary Kule ft a W a flpH pei — 

Written upplMOoru 
detail! or a«e. qualification 
ente, preicnt aalary and the namei 
and addreuca ol two n-lnn- tir 
Profaaaor L D. A. John.ton, 
Department of Surepry, Rnyat 
Vktoria Infirmary, Nrwcoitlr upon 
Tyne NCI 4.LP. 



au3 



INFORMATION SCIENTISTS 

London -baaed management ion- 
nil rant* tee fa freelance uitorme. 
Han »rtr.ndiU with on-line taped- 
onto. Ideally wllli pMenl anil 
lech no-mm menial dalibliri. 
Detail! to Boa D-MS. New Scientist 



Post-Doctoral 
Scientist 

Department! of 
Blochamlatry and Medicine 

Tim poit tsnabie lor one rear from 
1 April, 1000 would be ot mteieit to 
graduate a in tHochamtatry oi 
organic cnamtitry. The -oik In- 
votvaa the purification and eharac- 
larteation ot glucagon-li»e pap. 
lldea In the guL Eiperiance In 
protein chemlatry and ■niymolngi 
would b« an advantage. 
Salary In the range £M8S-«7i7 per 
annum, placing depending on age 

Curriculum vltae and the namea 
and addrenei ol I wo refer tea 
ahodd be aent to Ihi Personnel 
Officer. The Oueen'i University 
of Belfaal BT7 INN, Northern 
Ireland. Ctoilng date: IS March, 



TECHNICIAN' 
RESEARCH OFFICER 



NATIONAL HOSPITALS & 
INSTITUTE OF NEUROLOGY 

SENIOR TECHNICIAN/ 
TECHNICIAN 

required in routine On- ml.nl 

Pathology Deportment. Applicant! 
-ho;il,I !.<■ *u>[jblv I IMLfi 'IMLS 

tnqulde. to Mitn Chamber*, tel. 
UI437 3611, cat &I3. r^anrren, 
InirirUJree travel loan. WrlUen 
application! with cv and namei of 
three rrferpea to Secretary. Initl- 
lute of Neurotomy. National 
Hoapltal, Queen Square, London 



THE OPEN 
UNIVERSITY 
FACULTY OF 
TECHNOLOGY 

Course 
Coordinator 



anileaanai <•* «uMi"itici. 
•nn-iruluila i»r.Uo»u^ fca- 



ii ■ lor™ i m(| Fanner ptnHu- 

Mm A. Terr, facuky of TethrtotoiT 
(ATWtS/l). TH. Op.- UntY.rvi,. 
Wilro. Mm. Milion Kernel MK7 ftAL. 
or lalapnorta Milton Kayrvo HMO: 



Now Scientist 



13 March 1980 



Physicists/ 
Engineers 

Nuctear Associates is a consulting service o' Conlrol 
Data Limited, part of one ol the world's most respected 
multi-national computer manufacturing and services 
organisations. 

We currently require a limited number ol experienced 
Physicists/Mattiematicians/Engtneers for computer 
pr ojects and marketing support work inthe nuclear 
power industry. These challenging and rewarding 
positions couW be based at Control Data locations in 
London. Birmingham or Haydock (near St. Helens). 

Applicants should be graduates (or equivalent! with a 
minimum ol 3 years' relevant industrial experience 
which must include one or more of the following 
specialisations: reactor safety analysis; core 
physics/fuel management studies; shielding; cnlicailty. 
PWR experience would be an added advantage. 
Weil qualified candidates will be ottered highly 
competitive salaries, together with a comprehensive 
range ot large-company benefits (including generous 
assistance with relocation where appropriate). 
Prospects of career advancement are excellent 

For further information, please contact 

Dr. Stevo Flanagan on 0942 741 1 1, 

or write to him for an application form at 

Nuclear Associates, New Haydock Industrial Estate, 

Bahama Road, Haydock, Lanes. 

NUCLEAR, ASSOCIATES 

A consulting service crt 

€§> 

CONTRpL 
DATA 



THE UNIVERSITY OF HULL 

A vacancy exists In the Zoology 
Department for mi 
El-ECTRONICS TECHNICIAN 
Grade 5. Tlw poet, which Is Unable 
for Hirer yean unit fun-led by the 
WeJlcome Trust, will Involve the 
i and construction of electro- 



..-i Profatasor 'SonaldMMi's Neuro- 
phyilologitnl Research Unit. and 
•oioe servicing and leaning of 
equipment A Knowledge of digital 
electronic* U Mm Qualifica- 
tions: ONC, or equivalent, and seven 
lo nine years relevant experience. 
Salary on the «<lr txml*S6a per 



i tin 



Appllrallona. giving detaili of 
age. qualification! and experience 
should reach the Trrhnlul Stalf 
Ottferr. University of Hull, HUB 
7BX by 26 March, quoting the 
".(Mi of rwii referee, and ref no: 

rk/i 



G ".AD FIT 
APPOINTMENT! REGISTER 



W. mulra IfMft El«/M. 
fn|l>Hr> HmlliKino. Physic. 

Clii"lia prefsrsWy ariih ioma i 

PrH IB - ■ II - - " ' I ■ I ! • ' ' — ' : | 

T. 1 Imm Li ■ 

f. O.r k. M| | 



BIOLOGIST 
PHYSIOLOGIST 
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L"Nn'ERSITY OF LONDON 

Institute of Neurology 
IABORATORY TECHNICIAN 
required for Neurotoxicity Project 
to undertake EM work in associa- 
tion with graduate scientist. Somr 

experience In EM method* and 
photography '«n advantage. Salary 
on icale Ml I fad, Including Lon- 
don weighting. Canteen, Interest 
free travel loan. Application- with 
tv to Prof J. B. Cavanagh. Insti- 
lute Of Neurology. National Hnv 
pHjj. Queen Square, London WCZM 



UNIV1RSITT ol IDINBUPtOM 

0.|:ir:m.r.: of C»jnMI"l 

w/l 

ICI Ltd. Ci o ■* 

Postdoctoral Research in 
Organic Chemistry 

awto-al «™nli Fsllo- to (■>• pari 
In.aiiiai* tha thtm-ar, d nUrila 

iCf.rallf.llt... lulp - .'-ir.unn n.r.-o- 

i,-i,, Tha wort -ill •- esrrwd out in 

loUieo-iion -lift Dr R. ft Paioa. from 



The* 



jq*M *t in IO |o-"( Reuri 
Siut-ni uln -id ba whM 
■ ™j« tSO51-£606> daewilini uoa 
a and . . - and ii i 



Pa to*, DtMrmti 



HVOROGEOLOGISIS, 
ENGINEER HYDR0L0GISI 



-o'r 'lor ™ ItK stitnorh 

'•nWrf v* agneulturi 

: additional (irofaai onil 
<r to* kid'eiaoloiKal 



Ankmu (Mould iM | u U e. la 

confiaeftta to: Aipl-will Croup, 

Panajwarn Court. High Street. 

Sarawsbury ST I fin. 



ROYAL FREE HOSPITAL 

MOULD ROOM 
TECHNICIAN 

To join an exciting ilepatrtmrnt 
which ha* the Br»t computerised 
cobalt midline unit In the world. 

The duties Involve mould room 
work and Hailing with the Radio- 

lr,tm.'! 1 Tneie wft be re -ponUbill. 
tie* abo in the use or willed Radio- 



ihotild be suil- 
mum ONCl and 

I In tttU held li netessary 

jnd further train In a will be given. 

Salarv on Hair MPT IV tAtBO 
per annum lo (SAW per annum. 
In dual ve. 



--•19* OSOo ext 42M For h. 

information contact Mitt L. 

3161. 



THE CITY UNIVERSITY 

Civil Engineering Department 
TECHNICIANS GRADE 4— 
ENVIRONMENTAL 
LABORATORY 

Duties will indudo making up 
v art out pieces of apoaratua under 
tupervauua, and asautlnl ia traU 
and eayerunenUl prouduro. 

Eiperlencn of laboratory work 
and a practical approach arc caucn- 
tlal, a working knowledie and 
untler»Undln< of elertrlcal UyiiuU 
lor lighting, heating and Mund 
(•cniuUc) work, would be a 
distinct advantage. MlnUnum in 
U, and apprentxcihip related to 
Intlrument or Scientific work U 
doBirable. 

Salary will be In the range ITO 
fi326 incluaive. 
GRADE 5— 
HYDRAULICS SECTION 

Duties wilt include acttlng up 
undergraduate teaching ex perl - 
menti, the man uf a dure, letting up 
and development ol final year 
undergraduate project* and the 
maintenance of all hydraulic equip- 
ment appertaining to Civil 
Engineering. 

Applicant* ahould have appro- 
priate experience and mutt be 
rapahle of working on their own 
Initiative. 

Salary will be In the range '5037- 
C57W Inclusive. 

To applv pleaic contact Mo Jane 
Cameron, Personnel Hpi ruitmcnt 
Aii LH ant. The Personnel DdIop, 
The City Univcr.,t>. Nurthaitipltin 
Square. London EC IV 01 It Tel: 



THE I'NIVERSITY OF 
MANCHESTER 

RESEARCH ASSISTANT IN 
THE DEPARTMENT OF 
CHEMISTRY 

Application* arc Invited for a 
postdoctoral poit to work under 
ttae lupervtilon of ProfeiBOr fl. 
Grim on reactive scattering eiperi- 
ments using lupersonlc beanu of 
atoms and free radk-ali. Eaperi- 
enoe In Hie fields of ma.u *poctro- 
icopy or reaction kinetics would 
be an advantage hut not euential. 
The appointment wOJ De for 

of"* u'p* r, to W fi72S "per annunZ 
OeprndinK on age and cipertence. 
AppllcatlonH Including curriculum 
vitae and the naroei and addrasaci 
of two referees ihould be sent lo 
the Heglitrar, The UnlvBralty, 
Mancheater MlJ9PL.to be received 
bv him not later than IB April. 
iWO. Quote ref: SO/80/NS. 



TECHNICIAN (GRADE 3 OR 
GRADE 4) 

required In Department of Physi- 
ology A B iodic mi airy, UnrverMty 

of Reading, to oisut with reaearch 

and teaching. Experience of bio- 
chemistry and/or animal physi- 
ology e**enilnl and eiperienre of 
use and care or high speed centrl- 
fuges is required for appointment 
at Grade + Salary in scale 13372- 
C3040 per annum <Grade 31 or 
' "7' ? ■: per annum (Grade 4) 
(under revtew). Apply with full 
detail! of Rualificaiion>< and e*perl- 
ence and names of two refereei to 

& Un> 



ELECTRON MICROSCOPE/ 
MICROl'ROBE TECHNICIAN 
(GRADE 5) 

required in Department of 
Geology, University ol Heading In 
operate and maintain a variety of 
electron beam equipment. Previous 
rvpeririice e—enH-1 Salary In scale 
um-f«t*8 per annum (under 
review). Applv for further details 
to Asiislant Bursar (Personnel), 
University of Reading. White- 

knliihts, Heading HG6 2All quoting 
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Have you heard 
the one about 
the Russian, 
the American and 
the Belgian? 



At the vast Telecommunications exhibition — 
Telecom 79 — in Geneva last year, our System X 
telephone exchange (in full working order) proved 
its Star Quality. Tho competition couldn't keen its 
hands off iu A Russian fried to photograph it an 
American tried to sketch it; unit a lielgian was ail 
set lo clip a 'souvenir* off it 
SYSTEM X — BRAINCHILD OF A 
TOTAL SYSTEMS STRATEGY 
In purely technical torms SyslemX is a family of 
new switching and associated systems using 
micro-electronic technology, integrated digital 
transmission and switching, stored program 
[software) control and common channel signalling. 
In lorms of foresight though, it is an enterprise of 
epic dimensions. By far the largest singlo 
telecommunications protect ever undertaken in 
Britain, and already enjoying international 
acclaim, it is an evolutionary system, with a 
framework both flexible end versatile. Ms 
modular construction will allow us, with little 
re-design, to moot any foreseeable demands from 
a public hungry for new and exciting, but vastly 
cumule* audio, visual and information services, ii 
is this specification which makes System X, in 
world terms, unmatched by any other comparable 
system. 

SYSTEM X - HOW IT COULD ADVANCE 
YOUR CAREER 

Project managomont experience The areas of work 
available areextremely varied. For instance, you 
could be lasting, monitoring 
or developing the design 

of a subsystem; evalualinj 
system and subsystoi 
performance; 
identifying 
problems tor 

urgnnt 



solution; assessing currenl achievement or 
managing large software development facilities. 
In short, project management where a sound 
technical background is vital. 
Experience in depth gained in on environment 
where the total corpus of telecommunications 
knowledge is readily accessible. 
Project variety One of System X's virtues — and 
part of its sales appeal — is its capocity lo 
dovetail into existing systems. Some interesting 
planned 'marriages* will result: and you could be 
in charge of such projects. 

Excitement and why not Enjoy the challenge and 
the satisfaction of contributing lo a technological 
masterpiece that will bring tomorrow's world 

closer. 

Personal development A high priority with us. Wo 
encourage the learning of management skills as 
well as technical expertise. With the growth of 
our telecommunications business, there ore good 
opportunities for promotion. 
Salaries Definitely attractive; und ubout to go up 
still more. 

Qualifications A good Degree in an appropriate 
subject e.g. electronics, electrical engineering, 
physics, computer science, or Corporate 
Membership of 1EE. IE RE etc. 
To talk to an Engineer about the posts available in 
London and Ipswich, ring Bill Jones. Head of 
Subsystem Development, on Freefone 361 5. For an 
application form and general information, write 
to: Telecommunications Management Recruitment 
Centre, Ref. NSl. Free post. London WClE 6BR. or 
ring Freefone 2237 
ibtoinablo 
through 
Operator 1 . 
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LaserScientist 

The Rutherford & Appleton Laboratories one of the Science 
Research Council's principal establishments lor advanced work in 
physics is also one of Europe's leading centres for laser research. 

The Laser Division hasa vacancy for a Scientist to work in an 
existing programme of gas laser development. The present emphasis 
in this area is on the development of efficient, high power, rare-gas 
halide lasers for use within the leaser Division for laser-plasma 
interaction studiesand for photochemistry applications. The 
successful candidate will participate in research projects already 
underway, and will be encouraged to contribute original Ideas for 
future work in the gas laser programme. 

A Ph. D. in physics or a related area is required , and previous 
experience with rare-gas halide lasers and in gas discharge physics 
would bean advantage. 

The appointment will be al the Higher Scientific Officer level 
and salary will bo within the range i'5.Q97-£6.737. (There i» also a 
non-contributory pension scheme). 

Please telephone for an application form to Jane 
Williams in the Personnel Group on Abingdon (0235) 
21900 Ext 510 or write to her quoting reference VN. 883 . 
at Rutherford & Apple ton Laboratories, Chilton, 
Didcot, OXON OX11 OQX 

Closing date for applications: 2»t h March 1980. 



Rutherford and Appleton Laboratories 



UNIVIUITY OF IOINRURCH 
Depaatmaeit nl C . p c r 
(PV-I M. F. O l . — , 
Suppunad by t*« 

a - i Hun Fr..v.„- 

BIOCHEMIST 



id •Iwtro-phrooloi'ca! »o«of«rn1i 

In Scsibah mtn n » praptition. 

■)bl« fo» iM 4—letmt-i of ih« b» 
iM"nl iM*i<>4ua raquiiad. 



PI...H, 



t tJSu Hf Mnalex in ob»«i 

CtndrfUH >Wd tam u lau 
tiooouri. Prtfarma will b» i 



■lutyddl orwadu'w (mi nroHi 
thow - ■ *»»■). Tha BMI will 

" ■ ■ .. (a* 3 ran. Satarr -til 

1-H ■ -• . f - •- 
Informal BBgulriaa *•« ■paUcul 
lodgS,., cvrriclara Or «. A. 

- -.v-,., ... i j,„i r. ,-, La*. 

r»»<I. Th. r.,-,^1 IrJI.mery. 
ii-l:.-,- EH1 tYW (TalafiMiM, 

iMWMn i «. .. no, ii,„, 



WELSH NATIONAL SCHOOL 
OF MEDICINE 
(University of Wale*) 
DepartmeQt of Medical 
Biochemistry 
RESEARCH OFFICER 

nqulrsil lu wurk db ■ proUct 

funded by the MRC lnveatlsauni 
the meohanton of adMa of 
Innilin an human adlpoa* Uuue 
and cell* grown In Unue culture. 

Th* post U a v ad able for three 
ftm and ihe salary la on the tcnJe 
l*153-C«8tf (under Wi H W I, Prefer- 
ence wtU be «irc«i to candMalea 
Interested In the oppoiTuntty of 
tndutature for ■ hUgher 



SSS-' 



Applications ... writing with the 
tiamei and addresses of two 
refereea (quoting reJ no CW/4/J0) 
thoold be aubmltted to . the. 



Scientists/Technicians 

N, kan ih. followmj In 
o»d« i«d l». Hem* Cov-ttt lor: 

B dCMBIW E-pfiwcirVotaet L»4*n 



C UlIM 

lint Ofim 
unit I«l*->(D|ira 



AnaTyt.rilChalMM) 
Our iir'il* -i I'M le ipaMuitl 
Pleua nniOI-tOI Kit 

CARRIPOUR PiRSONNIL 

II* Hlih Holbern 

Liindan WCIV *M> 



ORGANISING SECRETARY 



required for 

ANIMAL WELFARE SOCIETY 

It is envisaged that the person, appointed will be 
25-35 years with a good all-round education and 
experience in office administration. 

Commitment to the animal welfare cause essential. 
Ability to type and drive an advantage and 
experience in public speaking will prove useful. 

Salary by negotiation depending on experience. 

Applications in writing to The President, Scottish 
Anti-Viriscction Society, 121 West Regent Street, 
Glasgow G2 2SD. 



RITCHINJ OP SARA LIE UK 



jam onc mnd.H m m* or i»d 

nor Xl«uil A com p. mi" t iitirr. 
conirieuterr IBM KMM oihir 
I^a.*,. ... .v„i,bl. 

PMax Wtta and r-' hill d««a»f* ol 

^(j|i.'.:.'i-ni ind ■■Hftanra la: 

— .1 ii r Ce-Irol Hmipr, KlUha-i 

of Sara Lh UK. L. «gM. 



RESEARCH ASSOCIATE 



Ht*M™*ciin-(ua7' I-Xe»« 



UNIVERSITY OF 
UYERPOOL 
Department of Electrical 
Engineeriric and Electronics 
Ampliation* «rc invltud for Ihe 

LECTURER 

i tha nrwuiui or «l~lrk.l 

_D«uieciuiB and IHwIronlci Tre- 
ferenie wUl he given to iandldalea 
with an i In meacrh In the 

■cnoral n*ld of electrtcal power, 
marhinct or control ayitcma. 

Initial salary wKhtn the nnfa 
ii<M2-(03M per annum. 

Further particular! and applica- 
tion form; rasj be obtained from 
Th' R**Htrar, The Unlverxlty. po 
Bo. H", Liverpool L69 3BX, by 
whom completea Ioiitm ihould tte 
elved not later than 10 April. 
0. Quote i»f: BV/M7/NS. 



FIELD STUDIES COUNCIL 
FoU-Onw Kirdener 
letd Ontre In Soul 

vioui eaperiencc an advantage. 

PonlblUt)- ol reiearth/ir-.lilrm In 
tarn time ConUct the Warden, 
lap ton Lev Field Centre, Slan- 
in. Nr. Kmgibridiye, r>ron. 



TECHNICIAN (GRADE S) 

„ulred la Plitnt Science Laborn- 
torlra. tlnlvanlty of Readiim for 
Ecology Teaching and Rvaoarch 
section. Varied dutloa Includml 
omittance wiUi croo eiprrunenta 
In the field, plant urowth anatyali. 
running computer programme* 
and producing diagram! lor publi- 
cation*. Driving Ikcnco an advan- 
Uf%. Minimum qualification* ONC 
SLT Pi I or I Science "A" 

.-/ek ptui laboratory eiperience. 

Salary In scale C1ST2SWQ per 
mm (under review). Apply with 
noi of two WWI I to AuUUnt 
Buraar (PlllWMIfU. nMMB ol 
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Starch/Sweeteners 
Business Development 
Opportunity in Canada 

Ogi ■"■ Mill ■ lending Canadian food and company, has an outstanding 

opportunity 'o' a self inert ivoled and enuepieneunal piofewonal ID participate m providing 
(oiuie strategic diiect-on lor Ihe company 

The Business Manager - Carbohydiates will be lesoonsible to the Vice- President - Planning 
and Development lor the identi deal Kin ol oppoitunny m carbohydrates and carbohyd'alo- 
denved pioducis and presiding marVin oncnled support in lomiutatirtribuiineis Strategies to 
atvtt corporate activities in commercialising iiv-w opportunities 

A chemical or chemical engineering baclniound broad eapeiionts m starch and^oi natch- 
ieJatPd products and a sound practical understanding of the commercial lactois involved in 
such industries v« 1 1 be needed to succassfulrv "vei tnecnaUfngesinisoosmon wll provide. 
The salary will relleci the importance ot the pant-on and the compensation package includes a 
management bonus plan, pension scheme, die and disability insurance and comprehensive 
medical and denial plans 

OgilvmMilliCompiiestheauti producsgioupol John Lalwit Lid amojor Canadian owned 
public c or pocaiwi operating irom const tocoasiwithovei 12 OOOemployees and sales aiound 
t 5 billion dollars The company is a majoi participant m brewing, vnnes. consumer foods and 
lood ingredients It is involved m ihe starch and starch sweetener industries and is actively 
seeding loeapand <ts current base in this business 

Woplantoeondurtinierv-evvsiniheU K duringthehrsi vvookol April Airmail full details about 
yoursell. qualifications, experience, salary progression nrvdcontaa telephone number to arrive 
beluie March 28th to Mr Graham Strachan. Vice President. Ogllvie Mills Ltd.. 
1 Placn Villa Marie. Montreal. Quebec. Canada. H3B 2X2 



UNIVERSITY OF BATH 

School of Materials Science 
POLYMEIl ENGINEERING 
RESEARCH 

Thl» new Investlaatiiw Into *!>■• 
In: i '•m in I nr. m c a purpose-built 
•ervn-hydraulil I'M ISC, Develop- 
Ins software tor hifti speed data 
acquisition, Uslnt elettmn optttal 
and a com tic t minion Iptiui(<ju'« 

II wDJ provide a challenge (nr 
on entflneer. material* M-Irntlit. 
mctallur<m or pliysicUt who I* 
either pox doctoral or baa rele- 
vant Indu'trlal experience. 

The work it directed By Mr M. 
G Phillips, funded by tin- iMlvmer 
EultneeriilB Directorate of SBC lor 
a periml lit UfM years. 

tomm-neux "«Urr up to I5T25 

Application form* from the Per- 
•onne) Officer. University of Bath. 
Both BA2 JAY, qiiotlna refrreme 
number IW.'loii Oodna date will 
br n March. 1940. 



ELECTRONICS TECHNICIAN 
(GRADE 5) 

rccjulrrd In the Department of 

Piychnlojry. University ol Fteodlnfl 

tn tak> rhargr ol electronic" work- 
shop, adtiae itafl and student? on 
electron la problems, and deaucn 



& pedm Lifted equipment. Hie re- 
search programme already depends 
heavily oo tdiiniM digital and 
anokiEue lectin (que*, ttecaenised 
qualification or apprenticeship and 
at least aeveo years of varied 
ripoiifnn' lii electronics are ewen- 
till Salary In scale fiMttSGoft per 
annum (under review). Apply with 
names of two refereea in Assistant 
Bursar (Farwimell, University ' 



JUNIOR A MEDICAL 

LABORATORY 
SCIENTIFIC OFFICER 



ROYAL FUEL HOSPITAL 
SCHOOL OF MEDICINE 
University of London 
TECHNICIAN 

Technician required to work 
with Profenor J. A. Lucy hi the 
Department of Bii.i hemiitry on a 
research protect concerned wltb 

studies tin the tuur.n of blologit.il 
Irnni the 

ill. S*l»ry on Whitley Caunrll 
tcolc •( cordial to a|a and e«- 
perleiK* Appointment until il 
July, 1M2. to Hart as won at 
priiiible Further detail* and appli- 
cation fur nu from the School 
Secretary. flFHSM. 8 Hunter 
Street, London WON IBP. Tel; 01- 
BIT 5183, eit M. dosum dale: 28 
March. 1M0. 



liNIVEHSITY OF 
LIVERPOOL 

Department of Geography 

Appliritinna ore invited for tl 
pa>t of 

RESEARCH ASSISTANT 

to awUt Or A Hendersoo-Sellei 



in,- i 



a l Ion of the method* ><f 
If mini albedo utlnl aatel- 

a. Candidate* ibould have 

ftcieiice'encuiEeruia decree 
' wllluifi to acquire the 
rv taniputliiR *kill>. Ituw- 

Ihe lioi«tftoiii new llrld of 

fteniini: of the 



End , 



aria cation, 
i uttereit 1 



the 



the 



i yea 



_.. )f 14*02 ... 
Applications, together with the 
name* of three refeieci. ibould In 
ii-n nl not lain- than 2H March. 
W» by thn RpRlUrar. Thrt tlnlver- 
*llv. P0 Bo* in. Liverpool L6H 
3BX. Irom whom lurther pnrllm- 

tw atitalned. Quoto rel, 



RY'sSESlS?" 



ELFCTRONICS TECH NIC L\N 
(GRADE 5) 

required la Departments of Phy«l- 
oloijv A Biochemistry nnd Zoolnnv. 
Unitenlty of Ilearllni to run a 
small electron lea wurkvliop wiUi 
one other staff. Duties include 
malntriuuice of eilitlni and con- 
■truclkxi of novel electronic 
apparatus; famlHarltv wllh fault- 
traclns terhnhiuei and ability to 
ioniimtt equlpmrm from circuit 
diafianu cHentlai. Salary In acale 
t-W-fc-IoW* per annum lunder 
review). Apply with full detail' 
of nullification* and experience 
and names of two relereei lo 
A«l.tanl Bursar (Personnel). Vol- 
venity of Beodina. Whiiefcmthti. 
Reading KGC 7AH quotuia rrf 
TS ISA? 



LONDON SCHOOL OF 
HYGIENE AND TROPICAL 
MEDICINE 

Wincbcs Farm Field Station 
395 Hatfield Road. St Albans 
Herts AL4 OXQ 
RESEARCH TECHNICIAN 
Id Juln a team Burkina on the 
el pen mental immunnlni, ot «hli- 
loaomU.ii at Ihe S.hmil'. Field 
Station Id St Album. Activities of 
the uruup Include trllular Immun- 
olosy. Immunochemutry, In vitro 
culture and pa rail le Ufe-cycle 
maintenance, and eaperience In 
one or more ol ihe»e areas would 
he an advjniasi. Appointment lor 
IS month* In the ftrit Irutann-. 
Salary on the ftcole I«KitiWl 
deprndinit tin qualiniatlnni and 
experience Fuither inlurmution 
framj and application! (with full 

two re I free") to: Dr M. J. Doen- 
hi.ll. Deitaruneiit of Merlical Hrl- 
mJntholoay. (Tel: St Albaru M20I.1 

THE LONDON HOSPITAL 
MEDICAL COLLEGE 
■ t invri-.it v u( London) 
Department ol Medical 
Microbiologi' 
RESEARCH ASSISTANT 
required to study the activity of 
vorloui nev. beta lmtani nntihloUci. 
Applicanti ihnuld hnld an lloninini 
BSc in Mlcroblolo«r. The appoint- 
ment will be far one year In the 
first Instance but with pouibUitles 

(or eitentir.n and reiristraUon fnr 
a hlsher defiree. Solan' MIU'CMO 

London WelchUna (under review). 

ify llvtnc detail, „f 



Williams. Deportment nf Medical 
Mlcobloloay. The t-nndon Hospital 
Medkol _ Collejte, Turner Street. 



London El 3 AD. 




tWIVKItSITT Uff 1" ..! i*. 
TrlaU CaUnP 
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UNITED KINGDOM ATOMIC ENERGY AUTHORITY 

Chemists^ 
Chemical Engineers 

TheL'niiwi Kingdom Atomic Energy Authority Establishment at 
Win/nth, Dorset has vacancies for young, practical Chemists 1 Chemical 
Engineers lo join teams either developing pilot plant for the treatment of 
low level and medium level radioactive waste, or measuring by the 
combination of radiochemical and physical techniques very small 
amounts of various radionuclides present in a variety of environmental 
and biological materials. 

This is an opportunity to take part in established and expanding 
programmes and to be involved in modern developments in plant 
automation, processing and analyses. We are looking for candidates who 
can demonstrate a blend of scientific understanding with good 
experimental and practical ability. For some vacancies experience in a 
chemical laboratory, involving analytical techniques, preferably in the 
field of radiochemistry. is required. A familiarity with modern data- 
handling techniques would be an advantage. 

Applicants should have a degree or Higher National Certificate/ 
Higher Diploma, or equivalent qualification, in Chemistry or Chemical 
Engineering or other appropriate technological subjects. 

Appointments will be at the Scientific Officer and Higher Scientific 
Officer levels in the range £3.845-1,7,2] 0 per annum, the starting salary 
depending upon age. qualifications and experience. 

Winfrith is situated close to the Dorset coastline and within easy 
reach of Dorchester, Weymouth, Poole and Bournemouth. Housing or 
assistance with house purchase will be available to married officers living 
beyond daily travelling distance. 

Please write for an application form to:- 

Appointments Officer (A) Personnel Branch. AEE 
Winfrith. FREE POST, Dorchester. Dorset DT28DH. 
(no postage stamp necessary). 

Telephone Dorchester (0305) 3111 Exin. 3049. 
(Reference WA 322). 



QDDdbdPotQIId 



LONDON SCHOOL OF 
ECONOMICS 

COMPUTE BS IN 
GEOGRAPHY 

Applications are invited from 
e*peneniTil p roc rummers for a 
poit In the Computer Service of 
Analy it /Prof rammer wilh specie) 
responiibility foe the Mirk it the 

Department of Ceo c rap by. Dulles 

will include the de«ign and 
development of applications soft- 
ware, program tonveraMo. pro- 
siatOa ol courses for uie within 
the Department'! trachlnjt pro- 
(ramme. anil •pncialln advice lu 
■tall and student, on daU source*, 
graphical presentation of d*U. 
survey pre pa ration and anatvili. 
use of i packages and 

digital simulation. 

Applicants should be graduates 
either In Gen graph; with consider- 
able experience of prosramming 
computers or In StaUaUa 'Numeri- 
cal Analysli/ Computing with 
experience In relevant application 

Salary In the range ES14HS150 
(fnnn 1 April) Including London 



Application for, . 

M March. 1980. Uioutd be obtained 
from Assistant Personnel Officer. 
LSF_ Houghton Street. London 
WC?A 1AE. Tel; 404 TCS. 



CHESTER COLLEGE OF 
HIGHER EDUCATION 

LECTURER 1I/5EN10R 
LECTURER IN BIOLOGY 

Application* are Invited for the 
above post, tenable from I Sep- 
tember next. The penon appointed 
should bale a good Honours 
degree In Biology and should be 
either a MHrotloloettt with an 
bit ere si In public health or on 

Environmental Biologist With an 

Interest In the social applications 
o( biology. Ksperlence of teaching 
or of work In the public service* 
would be an advantage. Salary 
within the range ESBOR-fBoT) 
depending on quail flea lions and 
experience. 

Further details from the Prln. 
opaL Cheiier _ Collnie. Qicyney 



rVosd. Chester Clll < 



BUREAU TECH 
(SCIENTIFIC STAFF 
AGINCY) 

Too fobs for ONC7HNC/HND' 
AIMLT SSc. (Chem; Miy.: Bio); 
Mad. Ub. lubjtco; EUctronits 
and Miulluriy.) 

Immtdiste vacancies lor Paint, Ink 
and Surfua Costini T.- r -it i . 

Wa find you ins ,oF *— - * ' 
Tel: 0l-tM«2JI. 



MICROBIOLOGIST 

A graduate microbiologist, pre- 
ferably will) some relevant eiueri- 

norkinE on barlerlal spore rrsltt- 
once to heat and chemicals- The 
successful candidate would be 
expected to give some auiafance 
with other activities undertaken 
by the department The salary 
would be from £3J48-tS844. 

Further details and application 
form from Mr II. H. Thorpe, 
Campden Food Preservation 
Research Association. Chipping 
Campden. Clot CL4S 6LD. Tele- 
phone Evesham 1HM] B40319. 



RESEARCH TECHNICIAN 

required for English-* peak! ng 
molecular biology department 
PmlHoii Involves operation of com- 
pute r-ctm I rolled cell Beparnlor In 

studies of cellular dlflerentiation 
and genetic cxprcsiUin. Interest In 
cell biology essential. Experience 



generol biochemistry and tissue 
culture techniques desirable. 
Salary from 2i 0OO-10 OwODM per 
annum, ■uirtrduig In rxuerinnie. 
Position lUrtinC latest June I, 
1080. Application with CV and 
names of two professional irfer- 
ence. thould be sent to Dr Donna 
Jovlfi. MacPlniiik-lnstllut f niu- 
ikalitthr Chcmlr. foaifach !KI0, 
Guettingen. W. Germany. 



SENIOR LECTURER 



MICROBIOLOGY 



biology. Tnniiy Colftge. Dvbfte Csndl- 
dsws should h*>e broad teaching «.- 

psnsoce of General M.n,-,. .,. n. 

ihoosh no paiucoUc Acid ol mcinh Is 

speciSfd. candidates uWd ncria thai Ibe 
Drpuimrni prewnity iperlalltei m bac- 
terial and stral psihogrnniiy. ptaimid 
tencbes and bsctcnal membranes snd 

surfaces. The lutceulul undidiM mill bs 
enaeclsd H 



tli>« doues ■ 



i Uie Departnsant. 



Salarr Seas.: mi5-al)lll ps> 

Tfcenr U a nun-coo in hii lory pension 
schrnK 

Application forms sod detailed fUnhar 

PUlculBii ralaiini lo um post ma) be 

obtained from;— 

Thf EitaMtshssiat OSBerr. 
WntThsalm, 
Trlalrj CaHra*. 
DaMiaL 

t«i. mm, est. ms. 



Ths c — — ■ 

•IIIWFrtaar.il AnriL 



UNIVERSITY OF 
SOUTHAMPTON 

School of Biochemical and 
Physiological Sciences 
GRADUATE RESEARCH 
ASSISTANT 

ApnlicaUons are Invited for 
appointment as a Graduate no- 
search Ai Ht San I in the Nutrition 
Group of Oil, School, to work with 
Dr D. York on the regulation of 

mice. The appointment, for 18 
month*, (s funded by the British 
Dia be tic Assoc! alion Applicants 
should have a good Honours 
Degree In Biochemistry. Nutrition. 
Pharmacology or related discipline 
and have an Interest in Metabolic 
fllseaH States. 

The salary will be within (4401 
per annum-t$D57 per annum on 
scale IB for Research and Analo- 
gous Staff; USS benefits. 

Applications giving date of birth, 
curriculum vltae and Uie names 
snd addresses ol two referees, 
should be sent to Mn P. Vauglun- 
Smith. The University, Southamp- 
ton SOS SNH. by I April. 1BW. 
Please quote ref: 1116/rVrlS. 



POISONS UNIT 
New Cron Hospital, 
Avonley Road, London 
SE145KR 

The National Poisons 
Information Service 

INFORMATION OFFICER 
prepared to work shifts to main- 
tain a Vllu. 7 day a week service 
lor the medical profession On the 
treatment of acute poisoning. We 
ore looking for recent scientific 
graduates or persons with a similar 
background to work In a team of 
nine. 

Basic salary for new entrants to 
Uie NHS Is EJS40 plus 20 per tent 
shift allowance plus London 
WeiihUng ol £388 per annum. 

For further information please 
contact Mrs B. Davison on 01-407 
7600 »»1 4007 or write to her at Use 
above address. 



Now Scientist 15 March 1980 



WIST MIDLANDS COUNTY COUNCIL 



CHIEF ANALYST 
£97I7-£10 431 

Poit ref TS 310 

The poithotdar ii responsible for the Analytical Uborjlor- of the 
Tradinc Standard. D« 0 inmcnt -hich carries out * wide nni. of 
anil.tlcal function includini ihoie urdar Food and Druei, A(ri- 
culture, Coniumer Protection and Safely. Health and Safety at 
Work and Control of Pollution Acts. The Chief Analyst alio acts u 
a consultant to tha Trading Standard! and other Department! o* 
the County Council. 

Application! for thii pott are invited from persons holdini the 
qualifleationa of MCheniA end the Diploma of Fellowship of the 
Royal Irmitute of Chemiitry and with wida experience in the field 
of analytical services. 

The Wait Midland) it a progressiva County in this It-Id and the 
•occeuM applicant will be ■ member of the departmental Manafe- 

STARTINC SALARY NEGOTIABLE WITHIN RANGE STATfD. 
COMPARABILITY AWARD PENDING. RELOCATION EXPENSES 
AVAILABLE. ESSENTIAL CAR USER ALLOWANCE PAYABLE. 

Further Information available from Deputy County Trading 
Standarda Officer. Mr R. V. Wrt|ht on telephone 031-300-6101. 

Atl applicattoni by letter only statini poet ref no. age, education, 
qualifications, experience, present and pravious appointment! with 
.alary detail, to- County Personnel Officer. W Ht Midland* 
County Council, County Hell, Birmingham B4 7DJ by 21 
March. IfW, 



SOUTH EAST THAMES 
REGIONAL HEALTH 
AUTHORITY 

in co-operation with the 
University of Surrey 
BASIC GRADE 
BIOCHEMISTS 

BW> licmlstry. 

Porta are available from October 
I960 for a two-year sandwich MSr 
course at Hie Unlveralty. In ttu 
case of freeh graduelee a good 
Honours dcarec. re Biochcmiitry 
or Oicmlilry (or Its equivalent) U 
essential. Salary would be at the 
appropriate point on the wale 
comment inn £+464 per annum and 
riiLtiB by one annual Increment to 
C46TT. London Welsh-line Allow. 

ss.iay.fiz 

During the ports of the course 
■pent away from the University, 
students would work in a specified 
hospital laboratory in the. area of 
the Authority. The Certificate of 
Proficiency will normally be 
issued to candidates lucre ufully 
completing the two-year course. 

University application form to- 
■Fiber with the Poil -Graduate 
Proipectu*. and separate Beslonal 
Henlth Authority application form 
and tj>nn>on,hii< detail* are obtain- 
able from the Academic RegUtmr. 
University of Surrey. Culldford. 

tlon trades. 



variety 



TECHNICIAN (GRADE 3) 

required in Department* of Physi- 
ology 4 Blorhrmtstry and Zoology. 
University of Reading, to wort, 
under supervision In email well 
' mechanical englnecrine 
producing Item* In 
materials such a* 
meiau. piaitlc and wood for teach- 
ing and reieareh. Some practical 

SSS?S S^SS? sE£»S, 

wnn 



UNIVERSITY OF BRISTOL 

Faculty of Engineering 
LECTURER WITH SPECIAL 
RESPONSIBILITY FOR 
ORGANISING IN-CAREER 
COURSES FOR INDUSTRY 

The Faculty of Engmeerlne in- 
tend* to appoint a lecturer, whose 
dutlei would include some involve- 
ment with undergrodate course*, 
but whoa* main responsibility 
would be the ocganiaatloa and 
marketing of abort In-caroar 

t. g~32 

Fuculcy 



lecturers from 
and Induitry. 
Industrial expei 

intrrest In mode 

Unt attribute^'. T 

years. nnd*° U^on the Lecture* 
scale, f$OS2-£10** pj <from I 
April, under review). 

Letters of application together 
with a curriculum vttac Hating 
age. n mm lines lions and experience 
and including the name* and 
addressee of three referees 
should be sent to arrive not later 
than 14 April. 13B0. lo the Regis- 
trar and Secretary. Senate House. 
Tyndail Avenue. Bristol Ml ITH 
{quoting reference JPB) from 
whom further parOculars may be 
obtained. 



UNIVERSITY OF LONDON 
GOLDSMITHS' COLLEGE 
Physics Department 
TECHNICIAN GRADE A 
(PHYSICS AND 
ASTRONOMY) 

Applications are invited for the 
post ^of Technician Grade 4^iii the 

The applicant should have rele- 
vant qualification- nnd experience 
In Physic* lonethec witli a special 

'"salao- '<und-r review) on scale 
£4488 ■ nve lucre menu to 150*8 
Inclusive of London Allowance. 

Write for further details to the 
Personnel Officer. University of 
London Goldsmiths' College. New 
Cross. London St 14 WW. gjpgtftf 
date (or application! 28 March, 



CHEMISTS 

Harry Stanger Limited, the UK's largest Materials 
Consultancy specialising in services to the 
Construction Industry require additional staff for 
their Chemical Department at their Elstree 
laboratories. 

At present vacancies exist for chemists at levels 
up to graduate standard with leanings towards 
practical organic chemistry. 

For Senior Chemists experience with building 
materials and familiarity with Infra-red 
spectroscopy and problem solving would be an 
advantage. Ability to prepare clear and concise 
reports would be expected. 

For Chemist, or Assistant Chemist positions, 
applicants would be expected to have achieved 
a recognised standard (HNC, HND or GCE) and 
Ideally have some knowledge of construction 
materials. An interest in the chemistry of 
bitumens and bituminous products would be 
advantageous. 

The company has a progressive attitude to 
further study and day-release facilities would be 
considered for suitable applicants. 

Fringe benefits Include luncheon vouchers, 
Sports and Social Club and a contributory 
Pension Scheme. 

Application forms may be obtained from the 
Department Secretary. 



HARRY 
STANGER 



THE LABORATORIES 
FORTUNE LANE 
ELSTREE HERTS WD63HO 



Sales Representative 

&ard & Tabock (LonOyi) Lid. who ate a leading laboratory 
su poles Company h the UK. . require a sales representative 

Tre lerrtory s wed eslatushed and we are looking lor 
cand dales with selling experience cooped win a scientific 
background lo maintain and develop the a<ea. 
WeoCeca competiUve salary. Oonus screme. company car 
and generous hinge benefits 
Aotfcaions w*h a detailed c v. should be senl te» 
Mt R A Jermngs. Band & Tallock (Lcodon) Ltd . FresTwaler 
"toad. Chad-veil Head. tsse«. RMt l HA 



ROYAL POSTGRADUATE 
MEDICAL SCHOOL 

Department of Medicine 
TrXCtLNICIAN/ 
SCIENTIFIC OFFICER 
required immediately to Join a 
smaU team Involved in research 
Into metabolic and alimentary 

hormone n. 

Salary up to £4551 plus CS54 
London Allowance a year, Initial 
placing dependent on eiperienc* 
and qualifications, 
should hold 




MEDICAL 
REPS 

Science graduataa IfW 



II you are graduating 
with a science degree and tooling 
(or a career position, with excel, 
tent lalary. a ear end food in- 
centives, plena talephont or 
write immadiataly to: Ann Fin- 



New Sdenlin 13 Mirdi 1980 



Numerical 
Modeller 



An honours graduate is required lollll a vacancy in the Cenire's Resource Modelling 
Section, based at the Medrnenham LaDoratory. Candidates must nave a degree In 
mathematics, engineering or a related suoiect and have e»penence of computing and 
numerical modelling techniques. 

The success I ul applicant will apply his or her skills to developing computer models lor 
resource evaluation, particularly to ihe prediction of water quality in groundwater and 
surface reservoirs Present work includes operational research studies on multi-source 
projects, models of pollutant movements in aquifers and software developments for real- 
time river-flow forecasting and system control 

Salary, depending on age and experience, will be in range [3,806 - £5,8)5 and 
C5.403 - 17.14 1 (Grades 4 S 3. equivalent to SO S HSO respectively in ihe Civil Service). 
Good conditions of employment and a contributory pension scheme. Assistance with 
relocation expenses may be available 

Please write or telephone for an application form, to be returnable by 4 April quoting post 
no. Ml to: Personnel Deparlmont. Water Research Cenlre. P.O. Box 16. Henley Road. 
Medmenham, Marlow. Bucks SL72HD Tel: Mambleden (049 166)531. 



WRC 




CHARACTERISATION OF 
ELECTRONIC MATERIALS 
BY X-RAY DIFFRACTION 



i Centre for a (raihiatr 1 



dirtn 



i wide 



in 

trihiiKgum lor I 

Ions term In vet tin ■Hum ol 
variety ol poly anil ilngUi rrytiam 
art. uiKh-rtakm. 

Graduate applicant*, of either 
lex, •hbulit hive a ba»lc ( but not 
neretiarny fttpCMfl, undent und- 
ine of X-ray tllflrartfon uriHeilun-i: 
full training will be alien Port- 
graduate app Urania would be 
e» peel ltd to have n 1-vunl rinerl- 
en<*. An Inlere.i In 
vmulrl bo an advantage. 



to: C. D. Prl-har.!, M 
Manaaer, M: P.0S3. CEC Hint 
nFiranh Centre, Ea«t Lane. 
Wrmblrr. t/BSB HAS 7PH. 



UNIVERSITY "-ill..! 
HOSPITAL MEDICAL 
SCHOOL 

JUNIOR TECHNICIAN 



irk In the Dei 



ainlral Haemal 
In Bn mS ° MMlht Salary 

•ncordinc to Whltlr* fuuncil wulc. 

Pten<e apply In w-rlilni to the 

Serrrlan. LUH Medical School. 

University Sirwt, London WC1E 
SJJ. quinine rrfiirenn- JT/CH. 



NEW ZEALAND 
FOREST SERVICE 



Scientist: 

Production Forestry Division, 
Forest Research Institute, 
Rotorua 



Applications are Invited for the above poiitloo. Sal try u 
SI6 861 (NZ, par annum depending on qualifications 



i fan 



Lnd 



Quallftcatlom desired: PhD with e«po 
and entomology. 

Duties: The initial research pro|«t involves work on 
intact problems of plan ration -frown eucaltpU. 

The appointee will be bated at Rotorua, an area providing 
high outdoor recreational opportunity. 

Application form may be obtained from Chlal Migration 
Officer, New Zealand High Commission. New Zealand 
House, Haymerket. London SWI, quoting reference 
number Imm 2/IU/7, 
Closing date is 9 May, 1960. 

further particulars if required may be obtained from the 
Director. Production forestry Division, Forest Re- 
search Institute. Private Big, hoiurua. New Zealand. 
Please quota vacancy No. 9/79/6122. 



LECTURESHIPS/ 
SENIOR LECTURESHIPS 



n-tl r> LbiiI Mbutaml PiHiiM 
>r».(nru. iKainil D'rli.ililf I- Sovl*t 
r Cr-lnl A"i« Till »ool"il-i 
...iiihi...,.-., I«~ -L.'.ln. qn e 



sun 



< acanai>is«> ) 



'IW*M. DPI »♦* It 



' " *.>*il". 



areucanofia <ei. miM 



THE 

UNIVERSITY OF LEEDS 
DEPARTMENT OF 
PLANT SCIENCES 
BIOCHEMICAL 
PLANT PATHOLOGY 

RESEARCH FELLOW 



r;:„s,~;: 



New Sdenlin 13 Map* 1980 



Registration 
Assistant 

Roussel Laboratories, one of (he leading pharmaceutical 
companies in the UK, manufacture and market a range of 
ethical pharmaceuticals and albed products. 
The world- wide distribution of these medical products could 
not be undertaken without their prior registration. This is the 
vital task performed by the Registration Section, within our 
Medical Department, based at Wembley Park We are 
currently seeking a Registration Assistant, a science graduate 
with similar experience, who will assist in obtaining and 
maintaining the registration of all our products - in the UK 
and throughout the world You will possess a patient and 
unflappable temperament allied toa keen eye for detail. A 
knowledge of French would be useful 
In addition to a good salary you will receive a generous range 
ol benefits. For an application form please telephone Helen 
Auty on 01-903 1454 or send brief details to her at Roussel 
Laboratories Limited, Roussel House Wembley Park. 
Middlesex HA90NF. 



V 



ROUSSEL^ 



UNIVERSITY OF WARWICK 

LECTURESHIP IN 
MATHEMATICAL 
ENGINEERING 
Applications are invited for a 
!i i.- in the Deportment ol 
Engineering, tenable, from I 
October, ISBO. Candidate* should 
h«vr a good honour* degree, 
Industrial or research experience 
and research and teaching Interest* 

In malhematica applied to engineer- 
ing. The appointment will be on 
the Lecturer scale: £5052110 «d4 per 
annum (under review), but initially 
not above £6756 per annum. Fur- 
ther particulars and application 

forms from the Aeademlr Registrar, 

University of Warwick. Coventry 
CV4 7AL quoting ret no: 10/2 Ay 80. 

jg^^gg^omm ii -« 

1 April. 1W0. 



UNIVERSITY OF 
SOUTHAMPTON 

CI I A IR OF 

M ICRO PR OCESSOR- 

APPLICATION 

ENGINEERING 

Applications are Invited lor the 
Chair of Mirroprorruor- Applica- 
tion Englnwring within the 
Department ot Electron ici. Appli- 
cants should have eineitenee or 
interests In the use ot micro pro- 
cessors and will be expected to 
encourage collaboration In micro- 

ssrs.isiSSf.,."' ""*"* 

Further particulars 

talned from the -■ 

Registrar, The University. 

amp ton SOS 'Mi. and 

(10 copiea from applit 
United Kingdom) must _. 
mltted before 30 April, 1980. 




UNIVERSITY OF 
SOUTHAMPTON 

Chemistry Department 
ELECTROCHEMISTRY AND 
ELECTROCHEMICAL 
ENGINEERING 

Applications are Invited from 
suitably qualified people for post- 
ct adualx ami post-doctoral research 
In fields Including fundamental 
studies on interface*, organic 

electrochemistry, metal deposition. 

nuthematlral modelling of electro- 
chemical reactors and battery sys- 
tems, mixing in electrochemical 
cells, bubble-evolving electrodes 
and the design, construction and 
running ol small pilot plants. 

Salaries within range E4402-fA0J2 
(postgraduate level) and CS0S2- 
(5725 per annum (postdoctoral 
level). 

Applicants should send a cur- 
riculum vttae. together with the 
names and addresses of two 
referee* to Dr ft. E. W. Jsnsson. 

Clsi-ni^.tiv Ih-iL.rllii.-nt, T»i- 1'rii- 

versltv. Southampton SOS SNI1. 

Please quote reference; NS. 



ANALYTICAL 
INVESTIGATORS 

Persons with a chemical back- 
ground and preferably >ome 
column chromatographic experience 
are wanted (or challenging contract 
work and research, especially on 
truceorganlcs in biological fluids 
and environmental samples. The 



Unit of the Institute 

_<hb" am 




Technician 



Chemistry 



G. D. Searle la a leading pharmaceutical 
company with its U.K. headquarters 
situated in pleasant surroundings at 
High Wycombe in Buckinghamshire. 
A Technician is required to work on 
synthetic organic chemistry, particularly 
In relation to our expanding programme 
of gene synthesis. This position will give 
the successful applicant valuable 
experience in molecular biology and 
other new areas. 

Candidates should be qualified or part- 
qualified to HNC or equivalent level. 
Alternatively applicants with science 
'A' levels and several years' relevant 
experience would be considered. Day 
release facilities could be available, 
and will be discussed at Interview. 
We offer a good salary, and conditions 
of employment include 4 weeks' holiday 
per year, contributory pension and private 
medical schemes, subsidised cafeteria, 
and sports and social club. 
Please apply In the first Instance to 
Miss D. Wardman, Assistant 
Personnel Officer. Searle Research a> 
Development, Lane End Road, High 
Wycombe, Bucks. Tel. High Wycombe 
21124, ext. 3374). Please quote reference 



SEARLE 



UNIVERSITY OF 
LIVERPOOL 

Bio-Mechanics and Medical 
Physics Unit 
Applications are invited for the 

LECTURER 

in the Bio-Mechaiilca and Medical 
Physics Unit. The post involve-* 
research in Biomechanics In con- 
junction with clinics! staff ot the 
Liverpool Teaching Hospitals and 
Medkal School. It ma) also Involve 
the supervision of mechanical 
workshop facilities for the Medical 
School. 

The Unit has current research 

attlvltie- Including btomat. rials. 

prosthetic device.*, electronics and 
computing, and it due to move Into 
ne— accommodation In the Royal 
Liverpool Hospital later this year. 

Applicants sbould have a decree 
or equivalent in mechanical 
engineering together with experi- 
ence relevant to thU post. 
Interested graduates of other 
related diiciplines are also invited 
to contact the Unit tor further 
Information. (Tel: 061-709 6072 cxt 
2282.) 



i April, 

by the Registrar. The Unlver- 

PO Box 1*7, Liverpool 1.68 
» whom further partiin- 



Sl/riS. 



be obtained. Quote re/: 



UNIVfRSITY Or- ITRATHCLYDf 



Research Assistantship 

BICXOGT i 

FOR INDU: 

Apellcsnd iKoulo dinar B» gradual** 
Mk.cB.oBir. e*.-4m.,tr,. " 

S>«k* — si. snor.uad dlioelti 
pmmm >- hnc ni™ 

tast, 

» UUblill 

ewafcaad 

cassr 



Aiiiituit will work wild 

rntirch t«m which nil 

xovM process** lor iK* 



■a* WoUton f aaasi il a n h tor <ar** 
y.sr. sod «■ b. o» Ku... IS ol >h. 
eaiieasl ssury iirucftir* lor research 

w snsMioui icin Cosssaaajaaf 

.Wry -til b* M <h* id. t«Cl-iinl 
per I « P1 l«ao) bM 

*Vp*"f»A'*°W*^»""*(>o" b*a«rl(. 

••«< to Or B- J. B. Wood, Dwart- 
n-."t -I Applied Microbiology. 
Un-.-i, ol SiraUwIyd*. Aeral 
Coll*|> sWildif... MM Goorg. I(r**<. 
Claagaw CI IXW (roe* w*om 
f.rth*r iftformadon CM bo ob- 
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Materials 
Scientist/Chemist 

EMI Electronics Ltd., hasan immediate need for Chemistsor 
Materials Scientists to join a successful team at their Feltham 
laboratories. 

The work is extremely varied and demanding, and the 
successful candidates will have ample opportunity to 
demonstrate personal initiative and to develop their careers 
within the laboratories. 

The work undertaken includes the evaluation of materials for 
use in electronic equipment and the development of components 
and parts essential to such designs. Research is undertaken into 
long term reliability of materials, and on materials and finishes 
which are specified for protection of equipment against adverse 
environments. 

There will be involvement with design teams on major projects 
and a share of the responsibility tor ensuring that the high 
standard of design work is effectively translated into efficient 
manufacturing practice through the application of stringent 
quality control procedures. 

Applicants should hold an honours degree in Chemistry or 
other materials-related scientific discipline. Previous industrial 
experience in related fields such as polyurethanes, epoxy resins, 
silicones, printed circuit fabrication or thin film technology would 
be an advantage, but is less important than personal qualities 
since all necessary training will be given. New graduates are 
welcome to apply. 

In addition to competitive salaries, EMI offers the substantial 
fringe benefits to be expected of a major international company, 
including generous relocation expenses where appropriate. 
To apply, write to, Stephen Crowther, Personnel Officer, 
EMI Electronics Ltd., Victoria Road, Feltham, Middlesex. 
Telephone01-751 0702. 



| EMI I 



emi Electronics Umlted.Felttiam. 



A Member of the THORN EMI Group. 



OHKLSEA COLLEGE 

University of London 

A COMPUTING TECHNICIAN 

(GRADE 5) 

U required to maintain computer 
terminal*, data conununlratiom 
equipment and related computer 
room hardware Three will be 
•cope for the dcaLfn and develup- 
mcnt of prototype equipment, and 
lor work In the Ontre't Micro- 
processor System. Laboratory. 

Candidates ihould have HNC 
Electronic* or Full Technological 
Certificate or an equivalent quali- 
fication, tonether with 
perience of term! 

Salary, from 1 . 
the ranee £50J7-C57H per annum. 
Inclusive (under review). 

Further information and appli- 
cation fartnm tan be obtained from 

Secretary. Computing Centre. Che), 
sea Collcfe. Pultun Place, London 
SW8 SPR. Telephone: 01-736 1244. 



W J Cairns & Partners 



SENIOR ECOLOGIST 

Our Envlrennianul Planninf Unit teaed In UW EdtaAurih eMca hs* a none* 

tor ■ Senior Ecotorot. TM BolSar of i ' . i aon li w applied spsiMIUl 

■veperi In nmnn-iil »l*n*in| snd .'-i i (uilbl'ttr it\>4<*» teeohar 



VY. .- Cairn, ana 

l« Raaehtak CraMent 

L r EH1 7TT 

Mj Oil Hi jmi. 



THE 

UNIVERSITY OF LEEDS 
DEPARTMENT OF 
MECHANICAL 
ENGINEERING 

Ant«i«-> — lavaM u- m mm 1 

RESEARCH 
ENGINEER 
or RESEARCH 
ASSISTANT 



-Tt* bV '.*ti*- "»« las* as/rtvj£ 

ll'-i l4«l>*mM4«l l.m-UI»n 1 

o" a^ewarpeeSBaw 1 CTKSfcST^ 
T>« weainiinnM^in i<™ ta, ■ n.*a 



UNIVERSITY OF SURREY 

Department of Physics 
LECTURER IN 
EXPERIMENTAL PHYSICS 

Applications arc Invited for a 
three year appointment as Lecturer 
tn the Department of Physics 
iDOimrncinit I October, laBQ. Airpli. 

phyalcliti with a research back- 
■rouni) In an appropriate area of 
The aucceauul 



ialp 

in lite development of a new 
ufidr graduate courae In Pbyilca 
Willi Microcomputing. A Icnowledae 
ol rtucroium puling and aome ea- 
per 1c nie In the applications of 
mii.rtiprocc—ors In e. peri mental 
physics will therefore be an 
advantage. In addition the lecturer 
will he expected lo contribute to 
the general teaching in the Ptiviic* 

„:i,I HTu-1. ■ Ml-U „: Amvl:. n. - 

Degree course*. Facilities are avail- 
able for conducting research. 

Will be within range 
I per annum <fi 

_ _ irrrflrainr tn mi 

i and « 

Hon It undc 

Further partial) 
obtained from ! 
RegUtrar (LFGI. 
Surrey, Guildford. Surrey GUI 
SXH (Mb Guildford 71281 eat 4521. 
Application* In the form of a cur- 
riculum vltae. Including the name* 
and oddreairt of two referee*, 
should be *ent to the above by 
11 April, 1980 



l/MVERSITY OF BRISTOL 
IMPERIAL GROUP CHAIR 
IN MICROELECTRONICS 

University invites applica- 



tion, for 



that 



Imperial Group Chair Id Micro- 
electronics funded by the Imperial 
Group Ltd. The Chair will be with- 
in trie Department of Electrical 
and Electronic Engineering. 

Candidates are Invited to submit 
application*. Including the namea 
of three refereea. not later than 
I* Aprfl. 1980, to the RegUtrar 
and Secretory of the University, 
Senate House. Bristol BS0 ITH. 
from whom further particulars 
may be obtained' 



Nr» Sdentln 13 March I960 



R&D MANAGER 

Analytical Services 



Our Company is part of Engelhard Minerals & Chemicals, 
Iha International Precious Metals Group. 

Reporting to Iha Technical Manager lor the RAD effort 
within the new Analytical Services Laboratories, the per* on 
appointed will identify and Introduce new analytical tech- 
niques Into the laboratories related to the future neede and 
diversification of the Company's activities. 

This Is a new appointment within our management team, 
offering excellent scope for career advancement, which 
will be of Interest to persona 27/32 years, with an honours 
degree In Chemistry and post graduate experience in 
RAD. 

Salary is negotiable. Generous relocation assistance is 
available and other benefits are In line with a successful 
modern company. 

Write in strict confidence with brief career details to date 
and qualifications, or telephone for an Informal discussion: 
P. J. Walla. 

Personnel Services Director, 
The Sheffield Smelting Co. Ltd.. 
Windsor Sire pi. 
Sheffield S4TWD. 
Tel:2MM 



Biochemist 



a are looking lor a Biochemist to work in a multi-disciplinary 
team engaged on research Into therapeutic appioaches to 
thrombosis. Candidates should have a good higher degree 
and some relevant experience, which might specially be in the 
anzymology of this or related fields. Alternative experience 
might be concerned with aspects of blood coagulation, blood 
products, or fibrinolysis. As important as tho background, 
however, will bo the candidate's ability to make a real contri- 
bution at en advanced level to the theoretical and practical 
work of the team. 

The job is located In pleasant surroundings at our new Bio- 
sciences Resoarch Centre near Epsom, Surrey. A competitive 
salary Is offered together wllh a range of benefits Including 
non-contributory pension scheme, free life assurance, sub- 
sidised staff restaurant and flexible working hours. 

For further Information and tor an application torm please 
write to or telephone the SHe Personnel Manager, Beecham 
Pharmaceuticals Research Division, Biosciences Re- 
search Centre, Great Burgh. 1 Yew Tree Bottom Road, 
Epeom, Surrey. Telephone: Burgh Heath 53344 Ext.ZZOT. 
Closing date 27 March. 

Beecham 

•■Pharmaceuticals ■■ 



Real Involvement 
in R&D 

THOMAS DE LA HUE AND COMPANY LIMITED are the 
world'i leaden In Security Printing. Our builneii li a 
'« of rare trsdlti 



Intriguing combination < 
advanced scientific technology. 
We have vacancies In our high . 
of the Ink Department. 



tditional crifumsnihlp snd 



Ink Chemist/Analyst 

We ore seeking ■ graduate In Oemliiry or Materials Science 
with at Inst three yean Industrial experience to undertake 
product analyst! of currency and security documents snd to 
develop ipeclsl Inks based on the analytical results. The 
successful candidate will preferably have expertise In both 
"clinical" md modern Instrumental analysis. 

Research Scientist 



1 trad-* 

1 the dev< 
■ Research Department. 



A vacancy also 

disciplines to carry out work on the development of products 
and processes In the Ink R 

These are monthly staff appointments. Benefits Indude 
attractive salary, free life assurance and BUPA membership, 
a contributory pension scheme and twenty two days annual 
holiday. The Research Centre is on a beautiful Thames-ilde 
site skirting Maidenhead, with good social, sports and canteen 
facilities. 

H you sre interested and would like to diicuta either of these 
opportunities with us. please write to: 
The Personnel Officer. Thomas De La Rue and 
Company Limited, Basingitoke, Hampshire with 
brief details of your career to date. 

Thomas De La Rue 




SYNTHETIC 
CHEMIST 

A vacancy exists in iheChcmical Research Department 
for a young Synthetic Organic Chemist, probably aged 
between 24-28 years. 

The work, which has considerable variety, will be 
concerned with the synthesis of a range of simple organic 
molecules as well as of metabolites, isotopically labelled 
compounds and othcrentitic* requiring a substantial 
degreeof skill. ThereareiwoGraduaic assistants 10 
supervise in the work. 

It is likely thai candidates will havea PH.D. and 
possibly post Doctoral experience together with a keen 
interest and commitment to research. 
Please apply to Helen Burnett. Personnel Officer, 
Sterling VVmthrop, R&D Division, 
Edgefield Atemie, Fawdon. Newcastle upon Tvne. 
Tel:(0632»853Wl 



STERUNG^JWINTHROP 

Applications arc welcome from both men and wom< 
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Our Loughtxxough-based Pharmaceutical Division already enjoys a lead in aerosol 
formulation with the technology successfully being applied to a variety of ethical 
and veterinary products. 

To maintain this reputation, we are looking for a top-flight technologist of either sex 
who can offer a sound basic knowledge of the field plus creative flair and an 
innovative approach to fundamental studies. We afeo require the personality 
necessary to lead and motivate a team, and to convey new ideas to marketing, 
production and medical specialists within the company. 

As pan of our forward-looking Pharmacy Group and with your own technical 
support, you will develop aerosol formulations from initial concept right through to 
production. Encouragement will be given to carry out fundamental studies in 
aerosol technology ensuring we maintain our reputation as a leader in the field of 
inhalation therapy. This all adds up to a challenge requiring a degree or equivalent 
and at least five years' experience in aerosol formulation. 

We will provide the salary, terms and conditions reflecting our position as an 
internationally renowned organisation and generous assistance with relocation 
expenses where appropriate. 

For an application form please 
contact Bryan Johnston, 
Personnel Manager. Flsona 
Limited. Pharmaceutical Division. 
Ba he well Road, Loughborough, 
Laics. Tel: 0509 66361. 
Please quote reference number 
417/ NS 



ARSONS 4 

PHARMACEUTICAL DMSJON 



UNIVERSITY OF OXFORD 

Department of Experimental 
Psychology 



y fori 



RESEARCH ASSOCIATE IN 
NEUROPHYSIOLOGY AND 
BEHAVIOUR 

Application* are Invited tor this 
post 10 work on the activity of 
•toll* neuroa* In visual limbic, 
aoo motor areas of me primate 
brain. The port 1* appropriate for 
(he post-doctoral sciential with 
experitnee In neurophysiology. 

The (alary I* on the RA IA 
salary stair, £50S2-£8T68 (under 
review). 

Applications in writing to Dr E. 
T. Roll). Department of Experi- 
mental PiyrnolatO'. South Parka 

Road, Oiford OX! 3im. England. 



NATIONAL HOSPITALS & 
INSTITUTE OF NEUROLOGY 

SENIOR MI.SO FOR 

MICROBIOLOGY 

DEPARTMENT 

■ prcial reipociibUHy (or cerebro- 
spinal fluid examination and will 
alao be required to take part In 

rp«p«rr*i and the emergency on- 

la. Applicants must ha vp 

fatf ™" 

Registered . 



S10. Written appllraUom with cv 
and name* and addresses ol two 
referee* to Secretary, Imtliute of 
Nourotoo. National HocplUI. 
Queen Square, London WON JBG 



UNIVERSITY COLLEGE 
CARDIFF 

Chemistry Department 
RESEARCH TECHNICIAN 
GU'VDE 3 

Application, arc Invited from 
suitably qualified person* for an 
appoint in mt in Inorganic Clifiniilry 
which U funded by NEtlC The 
poet involves synthesis and thtrai- 
cat studies of secondary uranium 
mineral* both In the laboratory 
and In the field. 

The appointment will be made 
for one year In the first instance 
with the possibility of renewal 
and the successful candidate may 
take up the port Immediately. 
" — information about the post 
__ obtained from Dr P. A. 

I mi, Esepsrtmrnt of Ihrrcmlry 

am 44711 est JIGS). Salary 

II Grade T3 £3S»4~f*092 per 



nay be i 



Application- 



tethu 



with the 



7 March. 1980. Rrler. 



PHYSICS TECHNICIAN 

Inclusive salary £34Gl-tS663 (under 
review). The successful applicant 
will be eapertHl to carry out 
routine preparation, servicing and 
cleaning of physics equipment used 
In teaching to 'A' level. Apply with 



detail! of qualification*, experlei 



mat ■ 



re fere 



■ TIM 



it. City of London School. 
Ha Emhankment, EC4Y ODL. 



THE LONDON HOSPITAL 
MEDICAL COLLEGE 
(University at London) 

Diagnostic and Research 
Virology Department 
JUNIOR 'B' MEDICAL 
LABORATORY 
SCIENTIFIC OFFICER 

Candidates must have Iwd 
Science 'A* levels or 0NC In Medi- 
cal Laboratory Sciences. The sue- 
tes-ful applicant will be expected 
lo undertake further training for 
IINC, and State Registration. 

Salary I* on Whitley Council 
Scales according lo age and ex- 
perience. 

For appointment lo vltm ttat 
Depsrtmi ' 



Withers. Virology Depsrtmenl The 
Hospital Medical College, 
Street, London El 2AD. 



il.2« MM, Ext 16*. 



JML80 . MLftO- 
CLIHICAL CHEMISTRY 



ULTV Of SCIENCI 



RESEARCH ASSISTANTS 



1990. 



I OtusMr. 



D . {.> n ol ■ (elegy 

L STOMATAL MECHAN ISM 
1 GERMINATION REQUIREMENTS Of 
BUP.IED SEEDS. WITH PARTICULAR 

REfERENCE TO WII01. 

1 MiC»OifO»IDIOilJ IN MARIN ( 

mtom 



ii.nl 3d. 



* CHIMICAL REACTION! IN TMI 

FWX « Wq Of HJlrWIDt 

MINERALS 

ElEMENTS AND POSSIILE 
CONNECTION IN DEGENERATIVE 

DISEASE Ol THE NERVOUS SYSTEM 
» THE POSSIBLE APPLICATION Of A 

IIBRE OPTIC ANEMOMETER (FOOA) 



8 SEDIMENTOIOGY AND UTHO- 
STRATlGPAPHr OP THE LINTON 
OEDS UOWtR DEVONIAN) O* 

NORTH DtVON 

D liii mm al U> .-.( ■ , 

« AN APPLIED INOLHTRIAL 
GEOGRAPHY OP THE SMALL 
BUUNESS SECTOR IN DEVON AND 
CORNWALL 



a «i«isJm. aapropnaia ia ihi (l*M »( 

Asswisnii srs nermallr -■;. -,.! 
is it--' lor ■ BiiKi- . ilthtuih pun 

doctoral applicants win M coiulg.r.. 
Apooinimanii it* lo* a ot iwo T*«ri. 

— Ih a pouitxlltr al s ■«'■* I atr IfiuM tarn 
<oiur.n>. laluy^l tn UTM fo. a*.l 

gscAfisav. — 

App»call«n (Din ■ is b* raarnM by 
PVIday, U Piareh. I« a« - . r : ■ 
-I.* | v ihi' euticlir. Irom <«■ •aoo-oal 
OPTlw, Flyme-ik folr"<si"l«. DvsJr* 

ama. Plymoixkj PL4 UA. 



UNIVERSITY COLLEGE 
LONDON 

RESEARCH TECHNICIAN 
GRADE 6 

Required for tlsaue culture 
laboratory. The no*t Is with a 

require* technical expertise, 
organisational ability and the capa- 
city to liaise constructively with 
ttaR at all levels, postgraduate 
students end visiting scientiMt Be- 
search topics Include Interactions 
between muscles and nerve* and 
between mart cells and cancer 
cells. Extensive working experi- 
ence in tissue cullure u ruenlial 
Salary In range C566*-fbfil2 inclu- 
Mve of London Weiahtine, Appll- 
cations In writing, giving two 
referees, to Mr V. Newbury. Dc- 
parUnrnl of Anatomy * Embry- 
ology, University ColT-ge I^ndon, 
Gower Street. WC1E WT. 



TECHNICIAN <GRADE St 

required In D-itartments of Physl- 
oloky 4 ttiCTfiemi^try and /oology. 
University ol Reading, tn 
under supervision In small well- 
equipped mechanical engineering 
work 'hop. producing Items In 
variety or mi tr ruts such as 
metals plastic and wood for teach- 
ing; aod research. Some practical 
experience of bank? workshop tech- 
nique* essential Salary In scale 
per annum lunder 
revlew). Apply with name* of two 
referee* quoting re! TS 63 A to 
Aselrtanl Buraar IPerronnfl). 
WhUekni.hls, University of Head- 
ing. Heading RG4 1AII 
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Development 
Scientist 

Crawley, West Sussex. 

Mallory Duracell Europe are an expanding inter- 
national company specialising in the manufacture of 
mercury and alkaline cells and batteries for numerous 
specialist and every -day applications. 

We now wish to appoint a Development Scientist 
in our European R&D Group based at Crawiey to be 
responsible for the evaluation of new materials, com- 
ponents and processes in our range of celts by small 
experimental production batches. 

Applicants should have HNC/85c qualifications in 
Chemistry and a minimum of 2 years experience in an 
R& D Function. Experience in cell technology although 
desirable is not essential as full training will be given. 

First class conditions of omotoyment are offered, 
together with assistance with re-location expenses, 
where appropriate. 

Please forward lull details of experience.or tele- 
phone for an application form to: Wendy Martin. 
Personnel Officer. Mallory Batteries, Limited (NS), 
Gatwick Road, Crawley. West Sussex. Telephone: 
Crawley 26041 Extension 37. 



iMxmoryi 



DURACELL 



UNIVERSITY OF 
KHARTOUM — SUDAN 

Applkatloni are invited (or two 

ASSOCIATE PROFESSOR IN 
DEPARTMENT OF 
AGRICULTURAL 
ENGINEERING 
One post la in Machine 0«inn, the 
other In Sull and Water lOniena- 
lion. Salary Stale: £S59G0-£S67«> 
i»r annum <£SI— ElISS iteiUoO. 
Hie BHilah Government may pro- 
vide salary supplementation In 
ranee fS3l2^i«M per annum <iter. 
Unc) (reviewed aiinunH) anil nor- 
mally tax-free) and associated 
beneltu. Family pauses; tiatJfa«e 
nil uw ante; -uprraiiniiaUon icneme; 

unfurnished nmniiiMlilliin; 

various allowance*. Detailed appli- 
cation! (3 copieil IncluiliTK CUT- 
rlrulum vltae and nam Inn three 
referee* ihould be >ent by airman. 

Pe'.onne'l letretary. flnlVenui hi 
Khartoum, PO Bo« HI, Khartoum. 
Sudan. Applicant. reUdent In UK 

llnlv*r*Ky° OmnrS. Wu Totlen- 
ham Court Road. London Wl» ODT. 
Further details are obtainable 
from cither addrcaa. 

MEDICAL RESEARCH 
COUNCIL BLOOD GROUP 
UNIT 

require* 

JUNIOR TECHNICIAN OR 
TECHNICIAN 

for general work In blood sroup 
•eroloey. The Unit searches for 

un i ko milled blood group antlfens 

and studies the (enelical applica- 
tions of those already known. 

Junior Technician should have 
four -O" UveU and, preferably, two 
•tie nee *A* level.. Technician 
■hould have HNC or degree. Salary 
according to ace and c«perienec. 

Apply In writing to Dr Buih 
Singer. Wotfwn House. University 
College lond^n, i Stephenson Way, 
London NWl 2Ht 



and struo 

, The 



UNIVERSITY OF IJttCESTER 

Department of Engineering 
RESEARCH ASSOCIATE 

cither enrilnecrlng or 
applied maUiemaUi-a wllh appro- 
priate research e.perlence and 
pielerabiy with a hunter degree to 
work on an SRC supported re- 
March prelect concerned with the 
behaviour of m 

lure* at huh 

project la concerned with mc 
development ol deuen methods for 
nuclear structure and has both 
theoretical and e iperlmcnlal 
aspects II appropriate, the oppor- 
tunity eilsts for refislr-llon for a 
I'M) ileerre 

The appointment will ha made 
tvlihln the grade I la) valary vrale 
which com men ce» at I:.""' from 
1 April. IW. AppllcanU .hould 
■end a curriculum vltae with the 
name of twn referees to Professor 

Alan B, S. I'onter, Department of 
Engineer In it. LeLi e«irr llnlver*tt>, 

LEI 7HH. from whom further par. 
titular* may be oblained- 



UNIVERSITY OF BULL 

Department of Physics 
SRC RESEARCH 
ASSISTANTSHIP 

Two Beseareh AMUtants a 
quired Inr magneto-op llial 
Iran spart 



•eml- 

to cnaracIerUe 

i Uvea* material!. fcaperl- 
either magnetic reion- 
Dplical spectroKopy or 



.-ondui 

dr/e.l 



an advantage. For further detaU. 
wrlla to Dr B- C Cavmett. 
SaUry acala: tSOSitSTlS per 

Application* giving details of 
ag-. qualification! and experieme. 
logeUier with the names of two 
persons to whom reference may 
be made, ihould be sent by 31 
March. 1S00 to Dr B. C Cavern- ti. 
Department of Pftvl.i, University 
of Hull. Hull HII6 TBX. 



Technical 
Services 
Manager 

\feterinarian 

ryanamiii'i animal health division, which has achicvnl 
substantial business growth with lu animal feed additive 
products, wish to appoint a Veterinarian to Join their small 
but highly successful technical and marketing team bused 
in South Hampshire. 

The position will provide a specialised technical advisniy 
service to our customers, require dose liaison work with, 
our technical and commercial staff, involve liaison with 
givi-minem departments on registration* and aiiocialed 
matters and provide representation and involvement with 
specific trade associations. 

Suitable candidates, male or female, must be appropriately 
qualified veterinary surgeons with ability to communicate 
effectively, preferably have experience with pig-, and 
poultry and a knowledge of the animal feed industry 
A competitive salary, reflecting the background and 
experience? of (he successful candidate, will be offered, 
togelherwilh a company car and a Brsl class contributory 
pension scheme. Generous assistance with relocation will 
be available if necessary 



Hex 



e write or telephone for an application form to: 
David C Taylor. Employment Manager, 
Cyan am Id ol Great Britain Limited, 
Fare ham Road, Cotport, Hants. POT30A5. 
Telephone: Fareham (03291 236131. 




SCOTTISH MARINE 
BIOLOGICAL ASSOCIATION 

MICROBIOLOGIST 

A vacancy exlits for a microbiologist to work on 
problems associated with the degrcdation of organic 
material in the marine environment. The work In- 
volves close co-operation with other scientists work- 
ing In the laboratory and a strong Interest In blo- 
geochemlcal problems would be expected. In addition 
the applicant would be expected to supervise several 
PhD students and maintain close liaison with a number 
of University departments and contracting organisa- 
tions. The post Is graded as Senior Scientific Officer or 
Higher Scientific Officer (SSO Salary Scale: £6332- 
£6705; HSO Salary Scale: £5097-£6737). Application 
forms and further details may be obtained from: 
The Administrative Officer, Dunstaffnago 
Marine Research Laboratory, PO Box 3, Oban, 
Argyll PA34 4AD. 

Closing date for applications: 28 March. 1980. 
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University College Hospital 

Research in 

Clinical Instrumentation 

Continued support lor research ind development In the 
retued fields of clinical I nstru mentation and scientific com- 
puting has provided funds for the following potts which ire 
available from I April, 1980. 

Research Officers/ 
Physical Scientists 

Post I To work on problems of collecting and handling 
laboratory and clinical data. The successful applicant will 
have a working knowledge of electronics and possibly some 
experience with small computers. The appointment is for 
two years In the first Instance. 

Post 2 To work on the design, construction and testing of 



pro 



VP* ' 



lulpment principally for use In perinatology. A 
working knowledge of electronics Is essential. The appoint* 
ment Is 'or one year in the first instance. 
Post 3 To work on development of gas detectors using a 
variety of thin and thick film metal deposition techniques. 
A knowledge of vacuum equipment and electronics would be 
useful but not essential. Appointment for one year In the 
first instance. 

Qualification* lit or 2nd Class Honours Degree in an 
appropriate science subject. 

Salary Scale Basic Grade Scientist £4205-0473 including 
London Weighting. 

Research Assistant/ 
Technician 

Post 4 To work with the research team on the construction 
and testing of prototype equipment. Appointment for one 
year In first Instance. 

Minimum qui) Ideations ONC or equivalent. 

Salary Scale MPT IV £420O-£$SO4 including London 

Weighting. 

Further particulars from the Director. Department of 
Medical Physics. Tel: 01 387 9300. 

Application forms from Personnel Department, 
University College Hospital, Gow.r StrtMt, London 
WC1E 6AU. Tel: 01-387 9300 EM. 381. 



GRADUATE 



Ovun ><l mainly (Issue lypinl lor 



TECHNICIAN (GRADE 3) 

required in Department of Sou 
Science, University of Heading, to 

research project on behaviour of 
phosphate in tropical soils. Expwl- 
ence In laboratory analysts and 
ONC or equivalent qualification 

-jS 





TECHNICIAN (GRADE 3) 

required In Department of Micro- 
biolofy. University of ReadiiiK (o 
prepare and supply mntniali lor 
classes and to assist a. small Iraip 

"Si wSTSsn 

under rcvli 
" ■ io refe. _ ._ 

Am I slant 

"(eraity of 
™»dlng 



DEPARTMENT OF 
E LFCTB I C A L ENGINEERING 
THE UNIVERSITY OF A LB E PTA 



Research 
Associate 




BURMA II COMPANY 

underUke ^abontory n Sorrn?latlon 
work on a ranee, of adhesives, 
coatlnfi and tpulanu, speci neatly 
for use with the insulation of plant 
and equipment. Previous experi- 
ence of polymeric product' would 
be an advantage, but i, not eisen- 
■Ml. Hie position i> suitable for a 
graduate or a person qualified to 
HNC standard. 

The cum pan >■ | t a member of the 
Burma!) OQ Group and Is a market 
leader in insulation protection 
products. Write giving iletalli ol 
aae, qualirlcatlon. and experience 
to: The Chief Chemist, Atlas 
Products 6 Serv1ce« Ltd. Fraser 
Road. Erlth, Kent. 



Vrlthinaton Mortal 



Nstional (UK) -ci.,. 
to> Antlcoafulsnt Hull 

leass fc ea 



TWO 

GRADUATES 



LECTURES. MEETINGS 

AND r~" 



tthoolo 



F (AIT ANOUA. 
lerkal KMmm 
BIOLOGY COURSE 
FOR TEACHERS 



(•) Zoology: (b) Mkrobiolofy; (<) A*i- 

mtl Molorr. 

Fender eataAi irom DiA.». dixm. 
Ichoo i of Bloloilci* ~ 

University olFisi An, 
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THE UNIVERSITY OF LEEDS 
DEPARTMENT OF FUEL AND ENERGY 
POSTGRADUATE OPPORTUNITIES 
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DEPARTMENT OF PURE AND APPLIED CHEMISTRY 

M.Sc. IN APPLIED COLLOID 
AND INTERFACE SCIENCE 
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Department of 
Mathematics 

MSc COUR5E 
IN STATISTICS 



lAdudlai. In eanXtitir. retain davalop- 

•ANOOM (STOcJSisnC? PROCESSES 
-tUeh undarlia iRa ilaliKical .ppi-o.c- 
10 FORECASTING AND CONTROL 
Tin aouria *u baa* by ina 
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Advanced Couna „■ 

Tha Siacacki Gimp m UHST lorau 

pan <H iKa Mi-cltaiia'-Sixmild School 

of Proeabi!>i> and Suuiuu. and col- 
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A COURSE ON 
TEC H N 0L0C.ICALLY 
IMPORTANT ASPECTS OF 
INTERFACE SCIENCE 

•nil be held on 4-11 June, 1S80, The 
course will be a blend of tectum 
and demonrtra lions dealing Kith 
the fundamental end applied 
aipecta o( the Miblcct. At I* n dunce 
wul be limited to 30 participants 

TrihnolocUtii wlm wi«h ID intiease 

their awareness of tha role of 
lnt*rf«ci«l phenomena In practice. 

Further ^particular* from Proleaaoc 
A I. Bailey, Department ot 
themka] Engineering- and Oieral- 
cat Tethnoloav. Imperial Cou>«r M 
Science and Technolony. London 



GRESHAM 
LECTURES 



Inter- University MSc 
Course on "The Physics 

and Technology of 
Amorphous Materials" 
Universities of 
Dundee - Edinburgh - 
Glasgow 
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Hi iha SOa*ta Ktiaarch Council I 
Adiancad Co-ia S(ud*i>u--p> 



rYotauer W. I. Spear, 
Careaa-la Laboratoey of Phyalia. 

U-I«r..iy ofOwMUa, 
Dun.!,. OOHHN 



BRUNEL UNIVERSITY 

Pan -lime or Full-time 
MSc COURSES IN 
MATHEMATICS 

The foUowtne* two couraet are 
olTeretl an a part-time boil* rei.ulr- 
Int attendance on one dar per 
week for two yean. The counei 
ire alao offered on a one fear full 
time haala- Both count* arc 
decigncd for aiudniU i|iiillf.eil ■ 
fie Ida auch at BuaMBUttca, 
rn«i nee ring or phyafc*- 

The part-time couraea are par- 
ticularty aulUble fur mature 
ttudenU In Indiratry or educational 
e.-itablUhmenla who with ID acqulre 
knowledjte of modern applicable 
ma Ih email is. 

ID Numerical A naly tie— -Topics 
wtU Include: numerical lln 1 



ordinary and parti. . 
equation! by finite dlfferem* and 
finite element methods, aolution of 
non-1 1 ii ear equation!, numerical 
solution of Integral equatloni. and 
functional analyala. 

Machine problem, on Uie Univer- 
sity's computers lorni an Integral 
paH ot liie course. A course of 

mathematical mode Ulna la alao pro- 
vided. The full-time course Is SRC 
approved for their A d« a need 
(bourse Studentship* 
12) Mathematics with Application! 
—Topics will Include: methodi: 
applied alaebra: calutrophe 
theory; control theory: a aym pintle 
analvm; approximation theory and 
other nuniiematlol topica aa »ell 
at option. In the Held* of 5ystem. 
■1111 1 HM |l| Cybernetics, Diftta) 
SyHems, Numrriuol Analysis. 
Statistics and OR. and Education. 

Details of (11 from Dr N. Papa- 
mlchael. Of CI) from Dr A. Kar. 
DepI of MatbEtnaUn, Brunei Unl- 
vanity, Uabrldflc, Middlesex. 



(firh PLYMOUTH A 
\jiti/ POLYTECHNIC 1 

MSc Course in 

Applied 
Fish Biology 

A one year full time course — 
7 months taught end 5 months 
research 

Form & Function 

Ecology 

Genetics 

Disease 

Nutrition 

Economics 

Marketing 

Fish Farming 

Further details and application 
forms Irom the Department ol 
Biological Sciences Ply- 
mouth Polytechnic, Drake 
Circus, Plymouth, Devon 
PL'. IAA. Telephone (0752) 

Men, 



12 MONTHS MSc 
COURSES BY 
ADVANCED 
STUDY AND 
RESEARCH 
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CORROSION SCIENCE 
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FELLOWSHIPS, GRANTS, SCHOLARSHIPS 



Science Research Council 
ROYAL GREENWICH OBSERVATORY 

RESEARCH FELLOWSHIPS IH 
ASTRONOMY. ASTROPHYSICS 
AND 

OBSERVATIONAL TECHNIQUES 

Fellowships tenable lot one to thiee year*, are available at 
the Royal Greenwich Observslory. The Observatory NftOM 
numerous research programmei in Eitrag atactic. Galactic 
and 5olar System astronomy, in Hie development of Obser- 
vational technique! including electronic Imaging device* 
and In Ihe application of •ophiiticated data handling pro- 
cesses to astronomical research. Although the fellowships 
are tor Individual research, successful applicants will be 
eipected to participate In the Observatory's programmes 
and to Interact closely with staff member*- Successful 
applicants who wish to follow observational resarch will 
be able to apply lor time on all SRC telescopes Including 
the 3-Sm Anglo- Australian Telescope. 
The appointment may be at Junior. Senior or Principal 
Research Fellow level. Candidates should have a flood 
honours degree; for Junior Fellowship candidates must 
have completed (or De about to complete) a doctoral degree 
or equivalent. For Senior Fellowships at leaat one year of 
research beyond completion of s doctoral deflrse la 
required. Principal Research Fellowships are reserved for 
candidates ot the highest scientific calibre who musf have 
achieved an International reputation in their particular 
research field, and candidates must demonstrate that 
that thoy have enpaged In f rulHul research for a considerable 
period. 

The present stipend ranges are as follows; 
Junior Research Fellow £45*5 to £5701 

Senior Research Fellow £0203 to £771! 

Principal Research Fellow £8808 to £11 390 

The stipend offered will depend on quail flcationa and 

experience. 

Application forms, and details ol current research pro- 
grammes of the RGO, are available Irom Mr N. Jones, Royal 
Greenwich Observatory. Herstmoncem Castle, Hailsham. 
East Sussex, BN27 IRP, England. Application forms accom- 
panied by a description ol the proposed programme of 
research, must be relumed by IB April IBM. 
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UNIVERSITY OF ABERDEEN 

MILNER SCHOLARSHIPS 
Application! are invited for . 



Mllm 



__ Scholarship tenable . 

ersiw 



the 



Department of 
Bacteriology. K Is likely th«l IM 
fuccesaful candidate will join a 
research group led by Professor T. 
II. Pennington Investigating the 
biology of poxviruses and Bunya- 
v Unset. 

Applicants muni hold lor expect 
la (■ In In 1980) * good Honours 
Microbiology. ■ 



degree 

chemistry or some other Branch of 
Biology. 

The Scholarships, of f 1820 per 
annum or the equivalent of an 
SED or SBC Student -hip. which- 
ever may be the higher, i, ten- 
able for one year from October 
I9B0 In the nrit initancc. but is 
renewable: any fee* due from the 
holder will alio be paid and 
dependant'- allowance* on the 
arale approved for SED and SRC 
Postgraduate Studentships 

Applications (two copies) to Pro- 
fessor T. H. Pennington. Depart- 



The TrMtaa* of <h« 



enii M i During the academic 

iiuls" 1990-81 iM scholarship will be 

tenable I- the Woihon Br.d ( e Re.e.r<H 
Unit ac the U-.-.W ol Dundee. 

wmui&in Mh " i " ioi "* " 

D«B«»«i«« o- an Berime, (he 
! -i ip< I I I -serried or 

(arum addKlonl allowincei l™» the 

Wollwn Bridge Research Uul 

Further details, and an application 

The 'OrreiiD' of Or Wolho- Hr.Sr- 
Reieerch U-.t. Ctt.l Emtnesrinr 
Oepa.li"."!. University ol Dundee. 

AoeJKtiiont »« reach the Direc- 
tor of the Research Unit in Dundee 



UNIVERSITY OF WARWICK 

POSTDOCTORAL 
FELLOWSHIP IN 
BIOLOGICAL SCIENCES 



in veil Hate the potent 

"— "-^ontanL 

oxygenase In industrially Important 
ratalvtu- conversion*. The post Is 



I960 < 



-Id 



lo £6002 per annum on the ReseareR 
Bonne 1A «ali>: (from I April. 
19801 fS062-E6769 per annum. 
Graduates with eiperience in 
Microbiology. Blocbemiitry or 
Chemiitry ahould apply to the 



application forma and furthei 
detaile of the protect may be 
obtained. 



UNIVERSITY OF 
BIRMINGHAM 

Department of Chemical 
Engineering 

RESEARCH FELLOWSHIP 

Applications, are Invited for an 
SRC-funded post-doctoral research 
fellowship to work on mlilng. (ai- 
llquld maac transfer and theology. 
The work is particularly related to 
the fermentation o! Xanthan gum. 
Experience in fluid mixing pro- 
'taled vessels and/or 



rheology I 

The post Is tenable immediately 
until 51 December. 1982 Sal art- 
on Research Fellow 1A scale 15012- 
18769 lAprtl Kalea). plua 
animation. Maximum i 
■alary CS71S. 

Further particulars available 
request from the Department 
Chemical Engineer Inn. 
Applications (three copies). 



: full > 



Assistant 
Engineering. University ol Blnning- 
ham. PO Box 163. Birmingham 
BIS m by Friday 28 March. 
1900. 

Please Quote ref: NST1. 
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THE ROYAL SOCIETY 

IXrCKF. RESEARCH 
FELLOWSHIP 
HOWE RESEARCH 
FELLOWSHIP 

ire Invlied for a 
Fellowship foe ex- 
. . ology end pti»rmn- 

Band a Howe Research Fel. 
> for immunology. ~ 



In the United Kingdom) It for three 
year* from 1 October- I960: the 
Locke may he renewed for a fur- 
ther two. Applicant) (for the Howe 



restricted lo allien* of the Untied 
Kingdom or the Commonwealth 1 
must have a PhD or equivalent re- 
aearrh experience; they thould pre- 
fer.iblv be under 33 on 1 October. 
I9S0, lor the Locke and under 76 
on 1 October, W60. for the Howe. 
Current stipend scales (under re- 
view) are £T0Hxf294 to 18481 for 

the Locke and f43SBXt288 to £6418 
for Hi* Howe, with superannuation 
benefits. Formi obtainable (state 
for which fellowship) from The 
Executive Secret a rv. The Hoy el 
Society, 6 Carlton House Terrace. 
London SW1Y SAC. must be re- 
turned by IS April, 1960. 



QUEEN MARY COLLEGE 
University of London 
Laser Measurement of Bovine 
Spermatozoa Motility 

Applications are Invited for a 
two-year Postdoctoral 
RESEARCH FELLOWSHIP 
to work with Dr D. A. Rom. In 
conjunction with the Ministry of 
Agriculture Cattle Breeding 
Centre. Heading, to verify the 
viability of routine asaetament of 
samples of frozen semen using the 
new fibre optic Doppler anemo- 
meter, and to to relate motility 
measurements with fertility trials. 
Candidates should have a PhD In a 
Biological Science. Physlca or Elec- 
tronic Engineering and an interest 
in an interdisciplinary research 
project Initial salary In range 
fS7$2-fti*65 per annum (including 
London Allowance). Please applv, 
pvMl | B^ M *|nMif»Ma^^g > ft 
The Secretary, (NS) Queen Mao- 
College. Mile End Road. London 
El 4NS. 



POSTDOCTORAL 
RESEARCH 
FELLOWSHIP 

<»l«iw era io.liafl ma" a 
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STUDENTSHIPS 



NATIONAL VEGETABLE 
RESEARCH STATION 

ARCR 



Application, are Invited for an 
Agricultural Reaearth Council 

warS^n'the bteSmU:'?! buUof 
resistance to bean common mosaic 
virus in Phased m vulgaris. The 
work win involve laboretorv and 
glauhoutr studies, and will be 
under the supervision of Dr 
R. S. S. Fraser. 

The studentship will be tenable 
from 1 October I960 (or up to 
three yearn at the NVRS with a 
view to reading for the degree of 
PhD. Candidates should bold or ' 
expect to obtain In 19B0 a first or 

with particular emphasis on at 
least one of the following disc.- 
plinea: plant biochemistry, virology 
and genetics. 1 

Further particulars and an appli- 
cation form (to be returned by 
25 March 19801 from the Secre- • 
tary. National Vegetable Research 
CvSsfeF Wcll " tM>urn ^ Warwick 



THE UNIVERSITY OF 
MANCHESTER 

Applications are Invited from 
graduates or those expecting to 
graduate in I9ft0 for 
RESEARCH STUDENTSHIPS 
IN SCIENCE AND 
MEDICINE 

Value as for SRC studentships. 



Particulars and application forms 
(returnable by 2 June) from the 
Registrar, The University. Man- 
chester M13 9PL. Quote ref: 



HILL 'ARMING RcllARCH ORGANISATION 

AIR RESEARCH STUDENTSHIP 



Appbc.tisni are Invited for an Africuhural Research Cowl Stud 
tenable for three real 'rose I October. I W0 at tee Hill Farming II 
Organisation far research lead>n| to a higher degree. 
The research topic te be .mhi iiti-1 io"«"iS factors which affect no< 



>r -aaar Jntf (l» honour. 



univenily tees, 

aaeropruta. 

r e-M.il. »d 



mar be . . Irot 
log fleaeenk Organlaaiion. Suah " 
. Appliotton. iho«M ba returned 1 



Se*reeary. 

Eatate, e. MidVothia>i 

S Ap.il, I ■ ■'- 



IMPERIAL COLLEGE 

Nuclear Energy Research 

Several PhD Studentships will be available, (or well 
qualified graduates, for research into environmental 
aspects ot nuclear power. Projects Include neutron 
physics applied to shielding and waste management 
and the computer simulation of radionuclides in the 
environment. Apply for details to Professor P. J. Grant, 
Mechanical Engineering Department. Imperial College of 
Science and Technology, Exhibition Road, London 
SW7 2BX. 
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UNIVERSITY COLLEGE OF WALES. ABERYSTWYTH 
WELSH PLANT BREEDING STATION 

ARC RESEARCH STUDENTSHIP 

Applications are Inviled for an ARC Research Studentship 
tenable (or throe years (rom September/October I960 on 
one of the following research topics : 

1. Host* nematode relationships of cloves and clover cyst- 
nematode. 

(Supervisor: DrR. Cook) 

2. Export of carbon and nitrogen In relation to leaf develop- 
ment in tho temperate Gramineae. 

(Supervisors: Dr Howard Thomas and Or C. J. Pollock) 

3. Competitive 
(Supervlsoi 



nipulation and gene transfer 



4. Studies of chromosome r 
in Av*nt. 
(Supervisor: Dr Hugh Thomas) 

The candidate, who should possess or e.pect to gain a good 
Honours degree in a relevant discipline, will be registered 
with the University of Wales for a higher degree. 

Applications, including the names of two referees, should 
be sent on or before 18 April 1980 to The Secretary, Welsh 
Plant Breeding Station. Plaa Gogerddan, Aberystwyth. 
Dyfed. SV23 3EB. from whom further particulars can be 
obtained. 



BAUD 



■Jni.e.s.ty of Wales 

DEPARTMENT OF 
TOWN PLANNING 
SSRC LINKED 
STUDENTSHIP IN 
STRUCTURAL 
MODELS OF THE 
DESIGN PROCESS 

Applications are Invited tor an 
SSRC research studentship 
linked to Profeisor Michael 
Batty's research in design 
methods and theory In Hie 
planning process. 
Application forms and further 
details are available from The 
Assistant Registrar. UWIST, 
2 Museum Place, Cardiff CFl 
3BG. 



BEDFORD COLLEGE 
(University of London) 
Departincnt of Geography and 
The Building Research 
K£ ta bit stun cnt 
RESEARCH STUDENTSHIP 

Available for three year* to in- 
vrttiiijtf trie tlL#n(imt of limestone 
decay In urban buildings. Funded 
by (he Rulldlns Research E*Ub- 
tUhmrnl. thr award l| romparjblr 
to a CASE award of die NERC. 
A p ill ica I io m to (and further de- 
tails tnirol Professor R. U. Cooke. 

Bedford Colle*-. Ur,nU> I'.iri.. 

London NW1 INS. by 71 Man*. 



LUTON COLLEGE ol Hl|t... 

RESEARCH 
STUDENTSHIP 



Biochamiiiry 

essffss S338B St 

D.-*.rlm.i*. of LCHI. 
Park Sou.". UWn. 



IS JUPITER A DECAYED 
NEUTRON STAR? 

Radical new theory lor the birth 
of our Solar System. Cooin and 
price on application from Jets 
Artrm. IB Russell Garden Mew*. 
London W14. 



FOR DISPOSAL — 
NEW SCIENTIST 

Issues from April 1KB- December 
19TG inclusive. Enquiries to the 
Librarian. A TV Network Ltd, Tel: 

01*963 6100. cxt 2346. 



MOLECULAR SCIENCE 
OF MATERIALS 




UNIVERSITY OF OXFORD 

Dyson Perrins Laboratory 
(Organic Chemistry) 




CRYONIC SUSPENSION 

If OwlNnftai of peopln when they 
dl*. If all roar memorle* are pre. 
served the next problem will be 
revival. This problem hat now 
also been t-olvvd. For details write 
to The Cryonin Societv of Great 
Britain. 63 Clarentlon in -i 
Wallasey. Merseyslde L44 8EJ. 



APPOINTMENTS 
WANTED 



BSe 

Sinclr. 



tropical. Box No: 



list of antiquarian A out-of-print 
bookj on the biological and 
natural sciences. Box D487. 



SERVICES 



PROGRAMMING 

commercial applications, ftintf. D. 
Hatnsworth. Camlorth 3019. 



new , , 
scientist 

MICROFILM EDITION: 

Flche or 33mm Ho" Rim 
Including indexes and backruns 
Ssc> Issues ana current 
subscriptions on microfiche 
£23.50 [inland). Back aan - 
£3000 Enquiries to 
O.lord Microform Publ-cations 
19a P 



INDEXES: 

Published quarterly sin weeks 
after the and ol each quarter 
lnde.es are included with an 
subscription copies and do not 
need to be ordered separately. 
Back numbers (O20 pc' inde*) 
(o> the past st< years Trom 2826 
Kino* Reach Tower. Stamford 
Street. London SEi 9LS 
Payment wrtn order Oneques 
made payable to New Scientist 

BINDERS: 

To hold 13 coo.es (one Quarterly 
volume) £3.20 (rom Eas-bind 
Limited. 4 U.bridge Street. London 
W8 7S2. Overseas 25p extra. 
Payment with order Cheque made 
payable to Easibind Limited. 
Please Quote volume number 



BACK NUMBERS: 

GOp per copy UK. £1 Ovcrioaj. 
Including postage (rom. Post 
Sates Dept . IPC Mageimes 
Limited. Lavlngton rtouse. 
Lavington Street. London SE • 
0PF. Payment with order. 
Cheques made payable to New 
Sciential. 

ANNUAL SUBSCRIPTION 
RATES 

Inland I year 



£23 -10 
Ell 70 
£25,00 
£12.80 



mtha 

Overseas I year 

6 months 
USA and Canada 1 year 

6 months 
Student rate 

Inland I year 

Overseas 1 year 



STUDENT RATE: 
Please send a copy or your 
students union card, or a letter 
from your Urtor. confirming (hat 
you are a registered student. 

SUBa-eWPTION ORDERS: 

Should be sen!, with payment lo 
1st Floor Post Room. Oakfteld 
House. Perrymounl Road. 

SUBSCRIPTION ORDER 
FORM 

Please send me New Scientist 
eech week (or one year I enclose 
payment or £ 



I Is pnntad In Great Britain 0» Indei Printer*. Oldhlll. London Rosd, Dunstable. Beds, end Mat-o, Thomas Jsnklns (Prlntars) Ltd. I 
and published b* IPC Msgaiines Ltd, Kino's Reach Tower. Stamlord Street. London SEI 9LS. Sole Aoants (or Australia and Hi 
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•red out or otherwise discos*) of by way of trade at mora than the recommended siding price shown on the cow 

I bo lent. reaoM or hirad out or other.-! » disposed ot in a mutaated condition or In any unauthorised cover by way o 
(dverbamg. literary or pictorial matter whataoavei. 



cover by way of trade or annexed to or aa part el any 
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■ I have always imagined that the 
English were the most barbarous lot in 
the world about trees in towns. Perhaps 
not. Tor the admirable code of practice 
for trees in relation to construction 
from the British Standards institution 
(BS5837: 1960), translates its title into 
French and German. So there may be 
French and German builders accident- 
ally smashing down trees with lorries, 
unfortunately stripping branches off with 
pallet trucks and uprooting trees of 20 
years growth from a regrettable mis- 
understanding of instructions. 

The BSI's booklet contains informa- 
tion that builders and architects ought 
to know and would be advantageous for 
anyone trying to preserve trees to know 
too. 

It's all about what kind of trees to 
plant and how to look after them, as 
well as how to keep them alive if they're 
there already. Infuriatingly, It's not pos- 
sible to mount guard on young trees 
round the clock. So their survival Is 
something of a miracle. Where I live, 
tbey are ripped, used as goal posts or 
totem poles, beheaded and torn out 
of the ground and their wire protection 
used as giant rubbish bins. 

■ It's as easy as wink, as falling ofl a 
log but in the US it's as easy as taking 
candy from a baby or, if you believe 
advertisements, as easy as grasping a 
glass of orange juice. The orange juice 
idea is new to me, but that's what it says 



in a plug for InslaPulse, the heart rate 
monitor you can use in your own home 
(or anywhere else). 

No waiting, for as soon as Insta-Pulse 
is in your hands it reads your heart rate 
function from the tiny electrical impulses 
in your fingertips. Instantly you will see 
how the most critical organ of your 
body responds to exertion. There is a 
lot more of this, including the attractive 
prospect of learning to alter your heart 
rate at will. Grasping a glass of orange 
juice must be a special technique in the 
US, according to the advertisement, 
though. The Insta-Pulse, shaped like a 
rod, is held like the handlebars of a 
bicycle. In Britain the juice would fall 
out 

Still, you needn't stay with that model. 
Another advertisement tells about the 
Pulse Rate Monitor. With this, finding 
out your heart rate is not only impor- 
tant, it can be fun, too. It's small enough 
to comfortably carry with you to parties 
or anywhere. You stick your finger into 
this. A beam of infrared is shone on to 
the finger and the detection of surges 
of blood gives the information to the 
finger sticker. 

This exciting new product is offered 
exclusively by mail. The coupon you 
have to fill in (out) says, "Please rush 
me . . . Pulse Rate monltorfs) ..." I 
think that before you get into such 
drama you ought to check your heart 
rate. Maybe you really need a coupon 
that moves at a reasonable pace. 



■ One of the more endearing characters 
in the novels of Somerset Maugham has 
a three-month supply of The Times sent 
out to htm regularly. Such is his devo- 
tion that he reads one paper a day, even 
though tt is during the First World War 
and colossal battles have raged and ended 
in the period they cover. 

Some years ago I mot a man who 
had been in the Far East when Maugham 
was travelling there. He claimed to 
have known the man that Maugham 
described and was amused at the indig- 
nation shown by the people who had 
entertained the author when they found 
themselves running and jumping in 
stories that were published later. 

What a time the character with The 
Ttmes could have had now. For all I 
know, someone may be following the 
same policy, only with modern develop- 
ments. There he would sit in his Borneo 
hut, with a pile of TV tapes, recordings 
of every instalment of Tinker, Taitor, 
Soldier, Spy or the latest Francis Dur- 
bridge: perhaps, if he were ol a strong 
disposition, recordings of the party politi- 
cal broadcasts, in sequence. Only this 
time, pictures being the attraction they 
are, I expect that he would be sur- 
rounded by natives anxious to get a 
glimpse at the screen, as soon as the 
generator started up. Cries of "Telly, 
tuan!" all round and ugly scenes at 
fade-out. "Back, you dogst First man 
to touch rewind will feel the lash, 1 tell 
you," 




■ The ultimate snapshot camera, says my photokptic friend 
Daedalus, would be your own eye with film in It. Seeking the 
next best thing, ho has invented a little optical probe mounted 
on spectacle frames and peeping into the pupil. It bos ■ concave 
lens exactly countering the eye-lens, and thus views the retina 
(and any scene Imaged upon it) as If through a plane window. 
The probe is only a millimetre across and so does not obstruct 
the eye unduly; the v-earer hardly notices the tiny stalk on his 
glasses so close as to be quite out of focus. At first Daedalus was 
worried about the rapid movements of the eye, but soon realised 
that while the eye scans around, the image on the retina remains 
still. The scanning merely moves the sensitive part of the retina 
around the image, "sampling" it for the brain to study. The auto- 
matic focusing of the eye means that the probe always sees a 
sharp image; but its feeble light-grasp remains a problem. 
Daedalus intends to make the probe a tiny camera itself, focus- 
ing upon a fine optic-fibre bundle that takes the image away to 
a pocket-pack where a channel-plate photomultlplier can amplify 
it up and record it on film. The unceasing rapid trembling of the 
eye will blur the retinal structure itself out or the photograph, 
which will not be significantly confused by rods, cones, blood- 
vessels, etc The user will be able to photograph anything at 
will, exactly as he sees it, merely by pressing the shutter on the 
pocket pack! 

Professional news photographers will of course do wonders 
with their new. immediate toy. And witnesses in court, sharers of 
personal glimpses, and people who saw apparitions "with their 
own eyes" will at last be able to prove their claims. But the 
human sense of enduring existence will gain most of all. To 
capture events spontaneously, and recover visual memories just 
as you remember them, will give nostalgia a new dimension. 
And if pocket video-recording becomes possible on a small end- 
less loop, tbc probe will be able to update continuously the last 
minute of vision, to check those panicky fears that you've just 
left the kettle on or the front door unlocked, or to confirm that 
the boss really did have that ominous look. . . . 
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Perhaps you have heard of OMNI— but have you sampled 
our uniquely varied bill of fare? From science fiction to the 
latest science fact, from games and puzzles to the world of the 
arts, from supercycles to the ethics of human experimentation. 

In 1979, OMNI put the Cambridge ESP work of 
CARL SARGENT on the map, published the first colour 
pictures of the atom, tested purported UFO fragments and 
produced the world's hardest IQ test. ISAAC ASEVIOV, 
ARTHUR C. CLARKE, LORD HUNT, ROBERT HEINLETN, 
GREGORY BATESON, FREDERIK POHL, CARL SAGAN 
—a recap of some recent contributors shows what you may 
have been missing. 

This year we plan more stunning and original coverage of 
developments in science and technology. OMNI— not a single 
magazine, but many magazines in one. 




In February's issue: 
solar-electric propulsion, an 

interview with arno penzias. 

ski-chuling. a survey of what 
ROYAL SOCIETY fellows 
consider the past decade's most 
significant discoveries. UK 
columnist BERNARD DIXON 
writes about photoacoustic 
spectroscopy, SF stories by 
THEODORE STURGEON and 
IAN STEWART, dazzlingly 
beautiful pictures, and much more 
besides. 
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The new Braniff Airpass. 
Three great ways 
to see the US. A. 

Now: 15, 30 or 45 days unlimited travel in the U.S. From only £115. 
(Plus air fare to and from the US] 

Al Briinif I' were doing everything WO can lo be your airline. 

And one of the most exciting things we're doing is the new Branif I Airpass. 

With a Braniff Airpass. once youre in the US, you Ye tree to bourd as many Branif f 
flights as you like tn any of the 50 Mainland eilies we servt? until your Airpass expires. 

Whether youre going to the US. for business or pleasure, it's a great way to cover a 
lot of ground for a very low price. 

To gel a Braniff Airpass.buy a Uraniff return ticket to the US.Then ask for one of 
these three Airpass choices: 15 days of unlimited travel for only CI 15. up lo 30 dnys for £195, 
or up to 45 days for £230. You ran also include I lawnii fur n supplement of only LS'V>. 
Whal's more, you may buy aii Airpass if you are flying braniff to Dallas/Fort Worth and then 
leaving the US, on Braniff to either South America or The Far East, 

And on your way to the US. you'll fly on a bigjieautiful Braniff 747. And only 
Braniff offers non-stop flights to Dalias'Furth Wurlh-every day of the week. 

The Braniff Airpass. Its just one mure example of what we mean when we say. 
we're out to give you a better service. 

And to get you lo fly Braniff. 




To be your airline, 
we'd better be better. 

SnatufF 



